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PLN-1
Nanomaterials and Nanostructured Materials: integrdive approaches

Clément Sanchez

Laboratoire de Chimie de la Matiére Condensée desPBIMR 7574, CNRS-Université Pierre et Marie @uri
Collége de France, Paris,France

Hybrid inorganic-organic materials can be broaddfimed as synthetic materials with organic and gaaic
components which are intimately mixed. They caritiger homogeneous systems derived from monomelrs an
miscible organic and inorganic components, or logemeous and phase-separated systems where abrieast
of the components’ domains has a dimension ranfgorg a few A to several nanometers. Hybrid phases ¢
also be used to nanostructure or texture new imecgaanomaterials (porous or non porous). The vérsa
synthetic conditions provided by bottom up stra#geguch as reactive molecular precursors or chjdtarable
processing temperatures and solvents and the aldjesheology of the colloidal state allow for tméing of
the organic and inorganic components at the narenseile in virtually any ratio. These featureg] &me
advancement of organometallic chemistry and polyamer sol-gel processing, make possible a high degire
control over both composition and structure (inahgdnanostructure) of these materials, which pregserable
structure-property relationships. This, in turn,kesit possible to tailor and fine-tune proper{jiggchanical,
optical, electronic, thermal, chemical...) in veryad ranges, and to design specific systems folcapioins.
Hybrid materials can be processed as gels, mosoplithin films, fibers, particles or powders or che
intermediates to design materials having compleapeh or hierarchical structures. The seeminglymitdd
variety, unique structure-property control, and toenpositional and shaping flexibility give thesaterials a
high potential in catalysis, biocatalysis, photatgis, etc.... This lecture will describe some récvances
on integrative materials chemistry that allows a&iahemistry-process coupling to tailor made nanotired
and hierarchically structured functional inorgamiod hybrid materials. Some of their properties Vol
discussed. For more information see few recenevevi

0. Optical Properties of Hybrid Organic-Inorganiafdrials and their Applications. Parola S., Juliéipez B.,
Carlos L. D., Sanchez C. (2016). Advanced Funetidfaterials, 26(36):6506-6544. doi:
https://doi.org/10.1002/adfm.201602730

1. The core contribution of transmission electraoraoscopy to functional nanomaterials engineer®aienco
S, Moldovan S., Roiban L., Florea I., Portehault\Zalle K., Belleville P., Boissiére C., Rozes Mg¢zailles N.,
Drillon M., Sanchez C., Ersen O., (2016). . Nantsd&(3):1260-1279. doi: https://doi.org/10.1039Mc¥H460e
2. "Chimie douce": A land of opportunities for thesigned construction of functional inorganic agtrid
organic-inorganic nanomaterials

3. C. Sanchez, L. Rozes, F. Ribot, C. Laberty-RoplerGrosso, C. Sassoye, C. Boissiere and L. Bjcol
Comptes Rendus Chimie, 13, 3, (2010)

4. Hybrid materials science: a promised land ferittiegrative design of multifunctional materials

5. Lionel Nicole Christel Laberty-Robert, LaureriRozesa and Clément Sanchez, , Nanoscale 6014,
6267-6292

6. Mesoscopically structured nanocrystalline mesadie thin films, A. Carretero-Genevrier; G. L. Bko; D.
Grosso; C. Boissiere; C. Sanchez, Nanoscale, 25,42014)

7. Molecular Engineering of Functional Inorganidatybrid Materials



8. C. Sanchez, C. Boissiere, S. Cassaignon, C.€alsa®. Durupthy, M. Faustini, D. Grosso, C. Lapert
Robert, L. Nicole, D. Portehault, F. Ribot, L. Rezand C. Sassoye. Chemistry of Materials 2014 p&2Q1-
238

9. Nanoscaled Metal Borides and Phosphides: Ré&mrelopments and Perspectives, Sophie CarencodDavi
Portehault, Cédric Boissiere, Nicolas Mézailles] @ément Sanchez. Chemical Reviews 2013 113 7831 -
8065

10. Aerosol Route to Functional Nanostructured gaaic and Hybrid Porous Materials , Boissiere, @edr
Grosso, David; Chaumonnot, Alexandra; C. SanchdzaAced Materials, Volume: 23 Issue: 5 Pages: 5
623, 2011

11. Applications of advanced hybrid organic-inorigamanomaterials: from laboratory to market Saache
Clement; Belleville, Philippe; Popall, Michael;at Chemical society Reviews Volume: 40 IssuePages:
696-753, 2011

12. Molecular and supramolecular dynamics of hybrghnic-inorganic interfaces for the rational damstion
of advanced hybrid nanomaterials, Grosso, DavidpRiFrancois; Boissiere, Cedric; et al. Chemioaiety
Reviews Volume: 40 Issue: 2 Pages: 829-848120

13. Design and properties of functional hybrid eiganorganic membranes for fuel cells , LabertybBu, C.;
Valle, K.; Pereira, F.; et al. Chemical society Rexs Volume: 40 Issue: 2 Pages: 961-1005 2011

14. Titanium oxo-clusters: precursors for a Lege-kconstruction of nanostructured hybrid materiiezes,
Laurence; Sanchez, Clement

15. Chemical society Reviews Volume: 40 IssueP3ges: 1006-1030 2011

16. Bio-inspired synthetic pathways and beyond:grdtive chemistry , Prouzet, Eric; Ravaine, Sefgaichez,
Clement; et al. New Journal of Chemistry Volum2: 3ssue: 8 Pages: 1284-1299 2008

17. Design, synthesis, and properties of inorgantt hybrid thin films having periodically organized
nanoporosity , Sanchez, Clement; Boissiere, Ce@iiosso, David; et al. Chemistry of Materials, \fokr 20
Issue: 3 Pages: 682-737 2008

18. Inorganic and hybrid nanofibrous materials tietgal with organogelators , Llusar, Mario; Sanchez,
Clement Chemistry of Materials Volume: 20 IssBiePages: 782-820 2008

19. Photonic and nanobiophotonic properties of hascent lanthanide-doped hybrid organic- inorganic
materials , Escribano, Purificacion; Julian-LopBeatriz; Planelles-Arago, Jose; et al. Journal atdvials
Chemistry Volume: 18 Issue: 1 Pages: 23-4M820

20. Biomimetism and bioinspiration as tools for tfesign of innovative materials and systems , Sandb;
Arribart, H; Giraud-Guille, MM, Nature Materlals,0lume: 4 Issue: 4 Pages: 277-288 2005

INV-36

Role of Localized Surface Plasmon Resonance (LSPR)achieving full solar spectrum of water splitting
devices

Mustapha Jouiad
Masdar Institute of Science and Technology, AbuldDH3AE

The energy solutions for the future recommend teebpment of eco-friendly and economic energy ceair
In this regard, natural sources such as solar gnetigd energy and biofuels have been employee@doce the
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carbon emission. Particularly, Solar energy assiatater splitting (WS) and hydrogen production saswn a
promising potential.

Developing hybrid devices consisting of semiconduchaterials loaded with noble metals is a milestom
achieve efficient WS process. Indeed, adding ipedlsurface plasmon resonance (LSPR) nanopar(idles)
such as Au to a suitable oxide material, the optictivity of the composite metallic dielectric gbaic crystal
(MDPhC) material can be significantly enhanced. I/8PR metallic particle absorbs the light in visibIl®
ranges and subsequently provides hot electronset@ttached metal oxide layer. Hence, metal oxadalyst
could pursue its hydrogen generation process tnefull solar spectrum.

Investigating the plasmonic behavior of the meataMiPs is important as it provides information abthé
interaction process of a composite NPs-metal owide light and further it provides feedbacks abdasigning
efficient devices.

The MPhC used in this investigation, is based dD;Tcting as the WS catalyst and Au NPs as the LSPR
material. In this case, the WS activity fundamedptedn depend on the (i) production rate of hottetns in
the Au part through plasmon resonance, (ii) thaspart of the hot electrons produced in Au to th@,T
material, and (iii) the crystallinity of the cataty(TiOy).

This talk will be tackling all these aspects andhtighting the importance of LSPR materials as vaslithe
catalyst microstructure and their impact on wadittg activity of the WS device.

INV-4
On the fabrication of nanostructures with electronand ions
Jeff Th.M. De Hosson

Department of Applied Physics, Zernike InstituteAdvanced Materials, University of Groningen, Mip@rgh
4, 9747 AG Groningen, The Netherlands

Focused ion beam (FIB) technology came a long wam fits advent in the seventies, when their utifay
maskless doping of silicon was first proposed. Joiiglays an important role in applications, whidnge
from micro- and nanofabrication to sample preparatand materials characterization. This contributio
concentrates on the fabrication of nan-objects witctrons and iong-situ inside a dual beam scanning
electron and focused ion beam microscope.

In particular we have explored a new phenomenen,ion-induced bending phenomena which may ses\e a
versatile tool to manufacture nanostructured deviBending was studied in free standing cantileaais this
phenomenon of bending of cantilevers towards to&lémt beam is discussed in terms of local voluhenge
due to accumulation of radiation induced vacanams substitutional atoms. A model is proposed folax
the observations, based on a set of rate equataynsoncentrations of point defects, i.e. vacanceesf-
interstitials and implanted Ga atoms. The influeatereexisting defects is also discussed. In &idiio ions,
also electrons can used to manufacture nano-ohjesitte the electron microscope. Recent examplédey
highlighted of nanoclusters of metallic systemshage produced and studied through focused-eletteam
induced deposition.

The work shows that an in-depth understanding cdiged electron and focused ion beams can playdicpve
role in a quantitative control in for the nanofaation of small-sized nano- products.
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Nanostructured Cu species in low loading copper-basl methanol synthesis catalysts
G. Fierro

Consiglio Nazionale delle Ricerche (CNR), Istitptr lo Studio dei Materiali Nanostrutturati (ISMidjo
Dipartimento di Chimica, ‘SAPIENZA’ Universita doRa, P.le A. Moro, 5 — 000185 Roma, ITALY.

CuO-ZnO based catalysts are of great scientific mlistrial interest due to their activity for thew
temperature—low pressure synthesis of methanolorBafise, these catalysts are typically activated irb
diluted stream. During this treatment, copper oxsgecies are reduced to Cu metal. The extent afctioh
and, in particular, the temperature at which thiscpss occurs are strongly influenced by the intema
between the CuO and ZnO particles. Moreover, dsaeactivity of metal copper in the reduced catalgan
be influenced by ZnO. All these effects are remilkaffected by homogeneity and interdispersionthef
oxides particles. Indeed, the catalytic activitgnegkably increases if a higher homogeneity anddigpersion
of the oxides is achieved in the catalyst. A TPRniperature-Programmed Reduction) investigationalede
the nature and extent of the interaction in CuO-gZagalysts either in the oxidized and in the redus@ate. A
set of CuO-ZnO catalysts of relatively high surfazea and crystallite size below 100 A was obthibg
thermal decomposition, at 623 K in air, of hydroasgtwonates precursors prepared by coprecipitaticoregtant
pH, this method leading to well dispersed CuO-Zni@eah oxides. The TPR study in Hhas evidenced that
there is a strong interaction of CuO with ZnO. Sachinteraction remarkably increases on decreatiag
copper content. Indeed in the catalyst at lowerpeodoading (Cu:Zn=10:90 and 5:95 as atomic rat),
fraction of very small, and then also very likely be nanostructured, CuO-like particles are songtyo
interacting with ZnO that they are reduced at aperature lower than 50 K with respect to the Cu€cis in
the other catalysts. A further relevant findinghat copper metal in the reduced catalysts canaoigafy re-
oxidized by CQ at 573 K for 0.33 h to form very tiny and even moanostructured CuO-like species that are
extremely reactive, much more than those of thehfieatalysts.

INV-21
Antibacterial properties of food packaging with incorporated Nano-Diamond

M. El Frayl, M. M. Szczypinski2, A. Kaczmarekl, Wyrebski2, S. Mitura3K. Mitura 4

1 West Pomeranian University of Technology, Polymstitute, 71-310 Szczecin, Poland

2 Technical University of Liberec, 461 17 Liber€zech Republic

3 The President Stanis aw Wojciechowski State Wsityeof Applied Sciences in Kalisz, 62-800 KalRaland
4 Koszalin University of Technology, 75-453 KosgdHoland

The detonation-produced Nano-Diamonds (DND) haw@xidant properties. Therefore, they are suitdble
use in food packaging. DND is introduced into tledymer material structure in the corona treatmentess,
which is sometimes referred to as air plasma [ Packaging material used for this purpose is Hi-hayer
foil laminate containing PET, PP and PE. Recentlistuhave shown that foods containing fatty acigs a
characterized with a lower degree of rancidityrd atored in a DND incorporated packaging foil [2].

In this work, antibacterial properties were vedfigsing foodborne bacterial and fungi pathogersHkColi,

St. Aureus, St. EpidermididC. Albicans The proliferation and population growth of thgsghogens on the
5



foil surface were studied. The outstanding reulty indicate the possible use of this technologyaokaging
industry in the future.

[1] K. Wyrebski, S. MituraDiamond powders and soft packaging for foB&NM 2017: Smart Engineering of
New Materials 26-30 June 2017 Lodz, Poland [2] Ktukh, M. El Fray, M. M. Szczypinski, S. Mitura, M.
Chuchracki, B. Kolesinska&valuation of oxidative stability of selected hifgli-food products stored in Nano-
Diamond incorporated food packagingl2th International Conference on Surfaces, Cgatirand
Nanostructured Materials 11-13 September 2017 Fenasice.

INV-27
Studies of chalcogenide nanocrystallites operated/lcoherent laser induced beams
L.V. Kityk ", K. Ozgd, G. Myronchug, J. Jedryka

linstitute of Optoelectronics and Measuring Systeébagstochowa University of Technology, The Faaflty
Electrical Engineering, Armii Krajowej 17, Czestoeta, Poland,

’Department of Solid State Physics, Lesya Ukrairkst&rn European National University, 13 Voli Avaifsk
43025, Ukraine

Complex studies of novel chalcogenide nanocryqtdlS) of the kesterite type @@NSnS (CZTS) and its
derivatives were studied using an external lasghtli Single phase metastable wurtzite-like CZTSewer
synthesized by one-pot method. The NC sizes weredravithin 10 nm...60 nm. After these NC were
embedded into the different polymer matrices withaentration varying from 20 % up to 40 %. Among th
materials we explore pure CZTS NC and partially etbfpy Se (up to 13 %). For operation by the NC
optoelectronic parameters like transparency, réff@andices, birefringence, reflection etc. we @applied
laser optical treatment at different wavelengthd power densities. It was established that therggtsizes of
the NC for the efficient operation were existed3@t..40 nm. Outside this region the photoinducedcapti
constants were significantly less. The CSTZ NC wardedded in the different polymer matrices: PMMA,
PVC, PVA, olygoether acrylate photopolymer etc. Timaximal shift of the transparency and of the
fundamental absorption edge were achieved for th& matrices. The photoinduced processes perfornyed b
the single laser beams disappeared after sevenaitesi of treatment, At the same time the use obibalor

and three-color coherent treatment allowed to abthe changes of the values for the operated dptica
parameters up to 20...30 %. And the relaxation timese enhanced up to several hours. The photoinduced
results also were very sensitive to the laser shapethe optimal changes were achieved for the skaike
laser profiles. The effects of changes after lasadiation were explored. Following the perfornmeadculations

a principal role of the near the surface NC statas explored. The observed effects are a conseguanc
coexistence of local laser heating, and formatibthe photoinduced gratings with the laser formecal dc-
electric field. The studied may be used for creatibthe nanocomposites operated by external lzeszms.
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Operation by optoelectronic features of photopolymeembedded nanocrystallites

K.Ozgd", I.V. Kityk?, J. Jedrykg O. M. YanchuR, L. V. Tsurkovd, O. V. Marchug, I. V. UrubkoV?,
Y. E. Romanyuk

lnstitute of Optoelectronics and Measuring Systehhe Faculty of Electrical Engineering, Czestacho
University of Technology, Armii Krajowej 17, Czedtowa, Poland”

’Department of Inorganic and Physical Chemistry, tBas European National University, 13 Voli Avenue,
Lutsk 43025, Ukraine

3Department of solid’s spectroscopy, G. V. Kurdyumnstitute for Metal Physics of the National Acageoh
Science of Ukraine

4Laboratory for Thin Films and Photovoltaics, Emp8wiss Federal Laboratories for Materials Scienod a
Technology, Ueberlandstrasse 129, 8600, Dubenddérich, Switzerland

Cadmium sulfide nanoparticles were fabricated lBcteblysis of aqueous sodium chloride (20 g/l @56.
mol/l) and thiourea (10 g/l or 0.133 mol/l) withsaluble cadmium anode aRwlyvinyl alcohol (PVA)by 373
K with current density (0.1 or 0.2 A/é&n PVA with viscosity molecular weight is 15,000l was used as a
possible regulator of particles size. It was shawpossibility to change the effective nonlineari@gtconstants
using external laser beams. The operation havetteatfective changes of the NP sizes, their aggregs etc.
The principal role is played by the laser excitatad the nanosheets. So the effect is very sepsitithe sizes.
It is shown that the efficiency of operation isyweensitive to the nanocryslitite sizes. The pdsslggregations
may be additionally varied due to laser treatm&he effect shows a drastic dependence on the tatoper
within the 77 K...300 K. The more efficient was apmehto be Er: glass nanosecond lasers with power
densities varied up to 150 MW/énTThe complex studies of the structure morpholagy the output nonlinear
optical susceptibilities were performed at diffariaser illumination power densities. The possdghplications
of the studied nanocrystallites is shown for theetdight modulations, deflectors, and optical mgnuevices.
The further optimization of the nanocrystallitesliscussed.

INV-30
From tungsten minerals to sintered cemented tungstecarbides: the carbothermic reaction shortcut.
R. Polint, P. De Filippi$, G. Marcheself

! Dip.to di Scienze e Tecnologie Chimiche, UnivarditRoma "Tor Vergata" tALY)
2 Dip.to di Ingegneria Chimica Materiali Ambienteafenza Universita di Romar@Ly)
3F.ILL.M.S. SpA, Anzola d'Ossola (VBlly

Cemented tungsten carbides (WC-Co) have outstarptiogerties owing to the combination of high hasgine
and strength of tungsten carbide (WC) with the km&gs and plasticity of the metallic binder. Thpliaption
of cemented carbides has become universal in tmeifaeturing sector due to their high hardness, ioegs,
and elevated temperature strength properties ist fastic deformation at high temperatures. Psses which
allow synthesizing WC powders by reducing signffitta the use of chemicals and the amount of indalstr



waste, as well as by decreasing the number of t@giperature processing steps and their temperadarell,
are particularly appealing from an environmental anstainability point of view.

For these reasons, there is a renewed intereleigarbothermic reduction of tungstates and, itiquaar, of
scheelite (CaWg).

For the first time we will give figures about engrgavings and reduced waste production in the taebmic
reduction of enriched scheelite minerals, and shibw that tungsten carbide (WC) powders synthedized
said minerals can be employed industrially for lifaid-phase sintering of cemented carbides (WC-@ibi)
the expected properties. The carbothermic reduatioscheelite does represent a viable process dofr e
friendly, energy efficient and lower cost synthesfisemented tungsten carbides.

INV-31
2D hexagonal boron nitride synthesized by a polymemwoute
Y. Lit, F. Gombauf V. Vuillet-A-Ciles?, S. Yuan, V. Garniet, A. Brioudé, P. Steyet, B. Toury, C. Journet

ILaboratoire Matériaux Ingénierie et Science, UMRRIN5510, INSA de Lyon.
2 Laboratoire des Multimatériaux et Interfaces, CNR®IR 5615, Université Lyon 1
Université de Lyon, F-69622, Villeurbanne, France.

With the continuous development of the electrorgwickes field, research on 2D materials has reméarkab
developed in the past few years. Especially, wickzsp interest in graphene has been driven by itsliext
capacity for charge transport within the atomicnpldl]. However, since graphene's properties aongly
linked to the substrate on which it is depositée, promising future of practical devices will nesady go
through the development of insulating substratesvbich graphene can be deposited without changig i
intrinsic properties. One of the most suitable snalbss appears to be hexagonal boron nitride (h-BMRjch is
isostructural and isoelectronic of graphene. A®@asequence, the development of a novel sourceidhiyh
crystallized h-BN crystals, suitable for a furthexfoliation, is of prime scientific issue. This peatation
proposes a promising approach to synthesize pudewaatil-crystallized h-BN flakes, which can be egsil
exfoliated into Boron Nitride NanoSheets (BNNSs). [Bhis new accessible production process represant
relevant alternative source of supply in respowsthé increasing need of high quality BNNSs. Thetlsysis
strategy based on a unique combination of the PedyDerived Ceramics (PDCs) route with the Sparisita
Sintering (SPS) process [3] shows large, defeet-famd well-crystallized h-BN flakes, which are key-
characteristics for a subsequent exfoliation ietevant BNNSs.

[1] K. S. Novoselov, A. K. Geim, S. V. Morozov, %. Dubonos, Y. Zhang, D. Jiang, Nature, 438, 197S
(2005).

[2] Yuan, B. Toury, C. Journet, A. Brioude, Nandec#&, 7838 (2014)

[3] S. Yuan, S. Linas, C. Journet, P. Steyer, Viiar G. Bonnefont, A. Brioude, B. Toury, ScierdiReports,

6, 20388 (2016).
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Structure and adsorption properties of graphene oxie decorated with iron oxides

F. Caballero-BrionésJ. Hoy-BeniteZ R.A. Colina-Rui2, S.E. Benito-SantiadpS.-K. Kamardj, F.J.
Espinosa-Fallér

lnstituto Politécnico Nacional, GESMAT, CICATA Atiea, 89600 Altamira, México
’Departamento de Fisica Aplicada, CINVESTAV-IPN b&r97310, Mérida, México

3 UNEXMAR, Universidad Marista de Mérida, 97310, Mér México,

4Universidad Politécnica de Aguascalientes, Ingdai@n Energia, 20342, Aguascalientes, México

Graphene oxide was prepared by the modified Hummathod and was decorated by a hydrothermal route
with Fe oxides from a 2:1 F&Fe** precursor solution, varying the total Fe conteamd performing a final
reduction treatment with > in some samples to compare with others withoti{-Neduction treatment. The
materials were characterized by Transmission/Soaniilectron Microscopy, Fourier Transform Infrared
Spectroscopy, Raman Spectroscopy, Energy Dispepsivey Spectroscopy, X-ray Diffraction and X-ray
Absorption Near Edge Spectroscopy. The water dsdpéty and kinetic adsorption power of each meter
were assessed in front of a 5 ppm methylene blugiso. In the most diluted (respect to total Re)reduced
sample, well defined, quasi-spherical, crystallm@oparticles <10 nm evenly distributed onto thapgene
sheet were observed. Nanotube formation is evidpoh reduction with hydrazine, correspondingly cxyg
contents dropped from 60 % at to 45% at. Therevideace of iron oxide nucleation on the carboxy eties,
while bands attributed to Fe-OH and Fe-O vibratisese observed. Raman spectra suggest the presénce
magnetite, hematite, maghemite and goethite phdsgsher confirmation of these phases, as welltss i
guantitative distribution was obtained from Rietveéfinement of the XRD pattern and Fe K-edge XANES
spectra. The more diluted and non-reduced samelagied the higher capacity of MB adsorption ofrgfig

in a 0.5 mg/mL decorated graphene oxide disperdiba.material offers great potential for reusaldsoabents
for wastewater treatment.

Acknowledgements: Financed with SIP-IPN 20161804/0291 and CONACYT 1P projects. SEBS
acknowledges BEIFI and COFAA-IPN for financial da@ present this work. Authors grant SSRL-SLAC for
experimental facilities under Proposal 4096. Usehef Stanford Synchrotron Radiation Lightsource AGL
National Accelerator Laboratory, is supported by thS. Department of Energy, Office of Science jc@fof
Basic Energy Sciences under Contract No. DE-ACOZFD®515. A Dumetz is acknowledged for technical
support and J. S. Lezama-Pacheco for scientifistasge during XANES measurements.
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HFCVD Diamond Film on Vanadium Carbide Interlayer A pplied by Laser Cladding
D. D. Damn, A. Contir?, V. J. Trava-Airoldf, G. de VasconcelésD. M. Barquet& E. J. Corat

1Sa0 Paulo Federal University, Sdo José dos Canfpés,Paulo, Brazil
’National Institute for Space Research, Sdo JoséCdmspos, S&do Paulo, Brazil
3 Institute for Advanced Studies, Sdo José dos Cangém Paulo, Brazil

4 Santa Cruz State University, Ilhéus, Bahia, Brazil

A suitable intermediate layer development for sgtithdiamonds deposition on steels has been therdur
challenge in high performance cutting tools develept.The main difficulties for CVD diamond depositionaies

to film adhesion. Film delamination may occur inoliog down after growth because of the differenawieen
coefficient of thermal expansion (CTHow adhesion also develops because of graphitedton in the interlayer,
which occurs by the presence of transition metaltha surface of the material were the diamond sigpa reaction
happens.Vanadium carbide (VC) has attractive charactegstguch as high adherence to the carbon steel
substrate, hardness of 3200-3800 HV, forms a lowym film and has intermediate CTE (6.06RKd)
between steel (11.6xP&?) and diamond (0.8x1®%™?) [1]. The VC appears as a promising material to
attenuate the residual thermal stresses and to &ornefficient diffusional barrier. The VC powder sva
processed by laser cladding. The laser claddirigvield two stages: powder dispersion on the matstghce

by a spray gun and, the laser beam focusing ov@eowder. A weld puddle forms on substrate surfzoe
the substrate acts as an efficient heat spreadsmgarapid coating solidification [2]. The laserameters such
as resolution (DPI), scanning speed (mm/s) and eunob heating cycles (NHC) were varied to build a
multilayer coating. The diamond films depositiorcoced in a HFCVD reactor for a 3h period. The Hssu
were obtained by X-ray diffraction, scanning elentmicroscope, Rockwell C test and Raman spectpysco

[1] D. M. Barquete, E. J. Corat, R. A. Campos, @u¥a Neto, V.J. Trava-Airoldi, Surface Engineering26,

p. 506-510, S&o José dos Campos, Brazil, 2010.

[2] S. V. Shah, N. B. Dahotre, Journal of Materiatecessing Technology, v. 124, p. 105-112, Kndyvil

USA, 2002.

NANO-8

The Effect of Concentration and pH of PBS to the Ectrocatalytic Performance of Enzymatic Glucose
Biosensor

Noorhashimah Mohamad Nér” Khairunisak Abdul Razak"®:*, Zainovia Lockmah ¢

ISchool of Materials and Mineral Resources EnginegrUniversiti Sains Malaysia, 14300 Nibong TelPanang,
Malaysia

In this study, the enzymatic glucose biosensor degeloped by modifying indium tin oxide (ITO) glass

electrode with iron oxide nanoparticles (IONPsyogise oxidase (GOx) enzyme and nafion (Nafion/GAx/C

IONPs/ITO). IONPs were synthesized using preciitatechnique and surface functionalized usingccécid

(CA). The effect of concentration and pH of phogpHauffer saline (PBS) to the electrochemical penfnce

of the modified electrode for glucose biosensoredsin were studied. Increasing the PBS conceatrati

increased the electrochemical performance of thel&éctrode whereas pH of PBS buffer solution affiéche
10



GOx activity. From the transmission electron micaysy (TEM) images, the size of IONPs obtained wi8 ~
nm and the X-ray diffraction (XRD) spectra showée presence of spinel cubic lattice of maghemite (
FeOs3). The Nafion/GOx/CA-IONPs/ITO bioelectrode showed diagectrochemical performance to glucose
detection. The functionalized CA-IONPs acted asdhtlyst and help to improve the electron transdée
between GOx and ITO electrode. In addition, thifiamafilm coated on the electrode prevented interiee
and improve chemical stability.

NANO-9

Proliferation on bio-sensing application by chemicbapproach method: In vitro cytotoxicity effect and
antibacterial performance of microvascular endothehl cell A549 activity on Zinc oxide doped SWCNT
nanocrystals

K. Kaviyarasd?', K. Kanimozh#, C. Maria Magdalarfe&, J. Kennedy’, M. Maaza~?

IUNESCO-UNISA Africa Chair in Nanoscience’'s/Nanotethgy Laboratories, College of Graduate Studies,
University of South Africa (UNISA), Muckleneuk RidgO Box 392, Pretoria, South Africa.

2Nanosciences African network (NANOAFNET), MaterRdsearch Group (MRG),

iThemba LABS-National Research Foundation (NRB)I|dLFaure Road, 7129, PO Box 722, Somerset West,
Western Cape Province, South Africa.

3Department of Chemistry, Auxilium College (Autonag)pVellore 632006, India.

“Department of Chemistry, St. Xavier's College (Aotaous), Tirunelveli 627002 India.

SLIFE, Department of Chemistry, Loyola College (Autmous), Chennai 600034 India.

‘National Isotope Centre, GNS Science, Lower HutO50lew Zealand.

Zinc oxide (ZnO) and single-wall carbon nanotub&/(3NT) are important materials in the ongoing efad
introduce new nanotechnology devices. These métena commonly used in building devices, sucheasasrs
and solar cells; the step is important for develgppptoelectronic and medical healthcare devicesdidMors
are used and sought to modify the bioelectronicgpgmnties of the abovementioned materials. In aofditi
various aspects related to the applications ofogichlly modified SWCNTs and ZnO in sensors and
cytotoxicity of ZnO:SWCNTs at 300 °C were discuss€dpper plate contributes to the catalytic systems
which in turn enhance the analytical performancthefgas sensing devices and cytotoxicity restiigs study
aimed to reduce the cytotoxicity effect of ZnO:SWINon cell function, as such effect can cause ggrio
oxidative stress and DNA damage to human lung el@hA549 cell lines. SWCNTSs can easily entangte a
agglomerate because of their long length and loffugive mobility in the base fluids. The effects of
nanoparticle (NP) against exposure on the cell mang have been duly addressed to date. However, thi
interaction may alter cell metabolism and cell gniy and is important in understanding the modifions of
the cell membrane. The uptake mechanism of pulnyoA&49 cell line by NPs and the molecular pathway
during the initial cell responses are still uncleBinus, additional research efforts must be madproperly
characterize ZnO:SWCNTs and thus effectively imprthe growth mechanism.

1. Barnes, T.M., Bergeson, J.D., Tenent, R.C.,&arB.A., Teeter, G., Jones, K.M., Blackburn, ¥an de
Lagemaat, J., 2010. Appl. Phys. Lett. 96, 243309.

2. Capasso, A., Salamandra, L., Chou, A., Di Ca&lpMotta, N., 2014. Sol. Ener. Mater. & Sol. CER?2,
297-302.

3. Salim, T., Lee, H.W., Wong, L.H., Oh, J.H., BZo,Lam, Y.M., 2016. Adv. Fun. Mater. 26, 51-65.
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Cerium oxide (Ce@) is a well-known semiconductor for its wide barapd3.37 eV) and high excition binding
energy of 60 meV at room temperature. This reporan account of studies that were carried out en th
synthesis and catalytic properties of pure ceriide based nanocomposites. In this study, £8@0
nanocomposites has been prepared from Cerium &lif&#(NQ)3.6H-0], Copper (I) nitrate [Cu(N§€),] and
Polyethylene Glycol (PEG) as a precursor via hygrohal method characterization of hanocomposites wa
carried out using X-ray powder Diffraction (XRD),lttaviolet-Visible-Near Infrared (UV-vis-NIR), High
resolution Transmission Electron Microscopy (HRTEMYd micro-Raman images indicated that the chemical
molecular vibrational band structure and morpholofifhe product which is spherical shaped nanogesti
with an average particle size of 10 nm with stadddeviation. Therefore, there is considerable egefor
studying such materials not only for future apgimas but also from a fundamental point of view.

[1] P. D. Yang, C. M. Lieber, Science 273 (1996)4.83

[2] Y. Tschope, K. Ying, J. Nanostr. Mater. 6 (199505.

[3] X. Ying, C.Hyun Sue Huh, S.W. Lee, Nanotechmgyld 8 (2007) 285608.
[4] A.R. Hutson, Phys. Rev.108 (1957) 222.

[5] G. Heiland, E. Mollwo, F. Stockmann, Sol. ShyB. 8 (1959)193.
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In this current study, a nanocomposite of electeogical double layer capacitive graphene, pseudatapa
polypyrrole (PPY) and highly conductive silver npadicles (AgNPs) was presented. Firstly, silver
nanoparticles-graphene nanosheets (AgNPs-GNs) ompmsite have been synthesised by a one-pot
microwave-assisted reduction technique, followed dy interfacial/in situ oxidative polymerization of
polypyrrole in the presence of AgNPs/GNs to produdegh-quality nanocomposites for supercapacitor
application. The synthesised PPY-AgNPs-GNs wasecbah a two-dimensional textured carbon fibre paper
(CFP) due to its large surface area, high porosillya-lightness, good electric conductivity, amnxtelent
chemical stability in various liquid electrolyte$][ Electrochemical measurements showed high ctgree
and excellent rate capability for the fabricatedy PRINPs-GNs/CFP nanocomposite electrode. Additignal
the electrode developed in this work possesseshighyareal capacitance of 5.9 F¢€at the current density of

5 mA cm?. As for the cycling stability, the initial spedifcapacitance decreases only from 4.56 P tm8.35 F
cm? after 5000 cycles under a current density of 30am&.

[1] P. Sukthaa, P. Chiochana, P. lamprasertkun&uthiproma, N. Phattharasupakuna, M. Suksombobna
Kaewsongpola, P. Sirisinudomkita, T. Pettonga and®vangphruk, Electrochim. Acta., 176 504 (2015).
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A novel zinc zirconate (ZnZrOs) nanocomposites bimetallic designed by Green syrehis via Moringa
Olefeira extract for high electrochemical supercapeaitors

N. Matinise>? N. Mayedwd? M. Maaza' 2

INanosciences African Network (NANOAFNET), iThembBS-National Research Foundation, 1 Old Faure
road, Somerset West 7129, PO Box 722, Western Gépe,

2UNESCO-UNISA Africa Chair in Nanosciences-Nanotetdgy, College of Graduate Studies, University of
South Africa, Muckleneuk Ridge, PO Box 3®2toria, SA.

We present, for the first time, a novel zinc ziraten (ZnZrQ) nanocomposites bimetallic prepared by Green
synthesis via Moringa Olefeira extract for elechremical performance. To the best of our knowle@dggreen
chemistry route to synthesize an asymmetric supagitor device using ZnZr{hanocomposites has not been
published before. Green chemistry routes are onrigee due to their various advantages includingt cos
effectiveness, no requirement of additional chetjaaliability and the fact that is a very easyyieonmental
friendly method with a minimum of waste generatibaringa oleifera plant is reported as sourcesichdtive
compounds including antibacterial, antifungal attivantitumor, antiepileptic, anti-inflammatoryntadiabetic,
antiulcer, antioxidant and cholesterol loweringveEy part of the plant contains minerals, sourcertein,
amino acids and vitamins. These bioactive compoumaigee been shown to serve as both reducing and
stabilizing agents for the fabrication of metal/btalic oxides nanocomposites. Thelectrochemical activity,
crystalline structure, morphology, isothermal bebawand optical properties will be studied usingieas
characterization techniques such as X-ray diffeac{XRD) and Energy Dispersive X-ray Spectroscdpp$)
cyclic voltammetry (CV), galvanostatic charge—dmge (GCD) and electrochemical impedance spectpysco
(EIS) Fourier transform-infrared (FTIR), High Restbbn Transmission Electron Microscopy (HRTEM),
Differential scanning calorimetery/thermogravimetanalysis DSC/TGA), Ultra-violet visible (UV-vis) and
Photoluminescence (PL). The mechanism of ZrZr@nocomposites formation via the reaction of the
precursors and photochemical bioactive compountdd®presented.
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Green synthesis of novel Zinc cadmium oxide (ZnCdQ)anocomposite via Moringa Oleifera natural
extract for applications in Energy Storage, Catalyss, and as Conductive Materials

N. Matinise>? N. Mayedwd? M. Maaza?

INanosciences African Network (NANOAFNET), iThembB-National Research Foundation, 1 Old Faure
road, Somerset West 7129, PO Box 722, Western Gépe,

2UNESCO-UNISA Africa Chair in Nanosciences-Nanotetgy, College of Graduate Studies, University of
South Africa, Muckleneuk Ridge, PO Box 3@2toria, SA

The main motivation of the research study involvEselopment of reliable, accurate, inexpensive and
environmental friendly method for the synthesisnofel bimetallic oxidegZnCdO nanocomposites through
green synthetic method using Moringa Oleifera ettfar the application irenergy storage, catalysis and as
conductive materialsFor the first time, we used green synthetic rouseMoringa Oleifera extract as a
chelating and reducing agents for the synthesi&ndfdO bimetallic nanocompositeIhese nanocomposite
materials will be characterized using different hl@ques, such as Cyclic voltammetry (CV) and
electrochemical impedance spectroscopy (EIS) fectedchemical activities, High Resolve Transmissio
Electron Microscope (HRTEM) for the physical pragesuch as particle size and distribution, morpgg|o
structure, , UltraViolet -vis spectroscopy (UV/\&pectra) and Photoluminescence (PL) analysis fticalp
studies, X-ray diffraction (XRD) for purity and crystallenstructure and DSC/TGA for thermal studies.

Their potential as an electrochemical catalyst ameérgy storage will be studied and modelling using
electrochemical Impedance Spectroscopy (EIS), gabstatic charge—discharge (GCD) and cyclic voltatnme
(CV).
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Nd and Gd Co-doped Ceria-based Nano Composite Eleotyte for IT-SOFCs Prepared by Sol-Gel
Method

Jarot Raharjh Ade Utami Hapsatj Damisitt, Masmut, Novita Ami Lestard and Andanastuti Muchtar

1 Center for Materials Technology, Agency for thee&sment and Application of Technology, Bldg 224
PUSPIPTEK, Serpong, South Tangerang 15314, Indanesi
2Fuel Cell Institute, Universiti Kebangsaan Malaysgangi 43600, Malaysia

Neodymium and Gadolinium co-doped ceria (GDC-Ndaipromising alternative as a solid electrolyte for
intermediate temperature solid oxide fuel cell 80FC) due to its low operating temperature andiigh
electrical conductivity. C@GdhsNdxO2, powders, with 10 mol% of gadolinium were succdbsfu
syhnthesized with a sol-gel method and citric aasdan organic precursor. The samples were calahed
temperature of 108C and 1158C. The powders properties were then characterizeX-pay diffraction,
transmission electron microscomganning electron microscopy, thermal gravimetrglysis, and the sintered
pellets were evaluated by electrochemical impedapeetroscopy.

The TEM analysis showed that the particles sizeevagproximately smaller than 50nm. Sintered GDC-Nd
samples exhibited the maximum theorical densit@&#. The electrical conductivity vs temperature showed
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values ranging from 1.5.#Qo 3.9.1¢ Scm® at 600C and 806C for GDC-Nd with 10% mole of gadolinium
and calcined temperature 12680 The methodology investigated showed a bettatrabof stoichiometry,
impurities, and low cost. Characterization resdémonstrated that these materials can be appliBd SOFCs
due to high ionic conductivity at the range of mtediate temperature (600-8@). The high ionic
conductivity is related to the improve mobility @ddolinium ions in a high-density structure.

[1] R. Fuentes and R. Baker, Rternational Journal of Hydrogen Energy¥3(13), 3480—-3484 (2008).

[2] Tian, C., Ji, B., Xie, J., Bao, W.,, Liu, K., €ng, J., & Yin, QJournal of Rare Earths32(12), 1162-1169
(2014).

[3] M.G., Chourashiya, J.Y., Patil, S.H., Pawar &nd., Jadhav, Mater. Chem. Phys. 109(1) : 392008).
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Enhanced photocatalytic activity of MoS/Si-doped TiO: nanotube hybrids with highly efficient interface
effect

H.-Y. Het
1Shaanxi University of Science and Technology, XiGinina.

Interface-induced effect and large specific surfaE of heteronano- structures are attracting natteimtions
due to applications in photocatalysis. In this woikO. and Si-doped Ti®@nanotubes were prepared
solvothermal method followed by treatment in NaOdiieous solution used to construct hybrids with MoS
nanocrystallines by a modified chemical method. €Hects of the Si doping and Mg8ecoration on the
microstructural, optical and photocatalytic prop=of the nanotubes and hybrids in the degradaifodye
malachite green and naphthol green B were studied.hybrids showed larger specific surface area tha
NTs because of well controlled formation processMdS: nanoparticles. The Si-doping reduced light
absorption, but increased the specific surface, drgdrophilicity and photo-induced ultrahydrophityc MoS,
decoration enhanced the light absorption and fuitiezeased the the specific surface area, hydlicjhiand
photo-induced ultrahydrophilicity of the nanotub&oreover, Mo decoration also proved highly efficient
interface-induced effect between the NTs and MoBhus, Si-doping and MaeSdecoration remarkably
enhanced the photo-catalytic activities of the2IMJ's in the dye degradation.

NANO-15

Self-cleaning properties of reduced graphene oxid&iO2: Mo hybrid thin films with efficient synergistic
enhancement effect

H.-Y. Het
IShaanxi University of Science and Technology, XiGinina.
Self-cleaning is an important technique in envirental purification. This work focus on enhancingf-se

cleaning properties of TiXilm utilizing synergistic effect of reduced gragie oxide (rGO) and Mo cation. A
series of rGO-Ti@Mo nanohybrid films were deposited and characgerilzy various analysis techniques. The

15



self-cleaning properties including photocatalytativdty, photoinduced superhydrophilicity and cootuity
remarkably enhanced with increasing contents of BB@ Mo. The synergistic effect of rGO and Mo oa th
self-cleaning properties was observed. The interfaduced effect was confirmed by the measuremehts
band energy level and photoluminescence. The fiare photoacidic and varied with Mo and rGO corgent
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Modified polyurethane nanofibers for antibacterial purification of water and air

G. Ungur, J. Hrza

Technical University of Liberec, Institute for Nanaterials, Advanced Technologies and Innovatiobetéc,
Bendlova, 46001, CZ.

Nanofibers with antibacterial agents are a prorgisiariant of the efficient filters for antimicrobipurification

of water and air. In the presented research Pdlyane (PU) nanofibers were modified by micropaesc{700
nm — 1 pm) and nanoparticles50 nm) of copper oxide (CuO) in order to compare ihfluence of the
dimensional characteristics of modifier on the pmies of composite filters. Antimicrobial additer¢used
concentrations 5; 7; 9.5 and 12% wt) were introdudreectly into the pre-electrospinning solutiomslahen
were thoroughly intermingled. Two types of spinni@ghniques were used for the production of conteosi
nanofibers. The spinnability of modified solutiomg&as checked by the rod spinner. Then an industrial
Nanospider technique was applied for the productdriPU nanolayers. Two types of spinning electrodes
(cylindrical rotary electrode with needle surfacel static wire electrode) were used with the airsgiect more
suitable approach for the processing of modifiddtgms. It was found out that the cylindrical elece with
needle surface is required to prevent the pretipitaand aggregation of modifiers particles andotovide
production of the efficient antibacterial filtersofn composite solutions. The antibacterial efficierof the
nanofibrous mats with micro- and nanoparticles staslied using the model microorganisms Eschericbia
and Staphylococcus Gallinarum. The stability oftiple fixation into the fiber structure was detened under
the simulated conditions of water filtration. Moveo, a special device AMFIT-13 was designed andl use
characterize the bacterial filtration efficiencyranofibers for air purification. A very importacdnclusion of
this study is a proven fact that PU nanofibers rinediiby microparticles of CuO are more appropriatgerials

for the antibacterial purification of air and watkan corresponding nanofibrous layers with nanigpes.
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EFFECT OF PURITY CeO20ON ELECTROCHEMICAL PROPERTIES OF LaNi s— TYPE ALLOY
ELECTRODES

Agustanhak#, A.U. Hapsa#i, N. Suhendrg and J. Raharfp A.D. Latief
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PUSPIPTEK, Serpong, South Tangerang 15314, Indanesi

2Center for Information and Communication Technoldggncy for the Assessment and Application of
Technology, South Tangerang 15314, Indonesia

The addition of rare earth oxides (La, Ce, Pr,TEn, Yb) on the LaNstype alloy electrodes, have been studied
and applied in rechargeable Ni-MH batteries duentproves battery performance. Two type of negative
electrode (anodes) material were made from soéte ghixing of 1% Ce®(Sigma Aldrich_> 99%) and 1%
CeQ (Local Product, 79.44% Ce) namely LaBle (A) and LaNiCe (B), respectively, to Labpowders. The
powder mixtures were mechanically milled at 240 fipm2 hours using ball mill. The powders propestieere
then characterized by X-ray diffraction, X-ray frescence, Brunauer—-Emmett—Teller (BET), and théetgel
were evaluated by electrochemical impedance ssatipy. LaNéCe (A) form a semicircle pattern greater than
semicircle pattern on Labe (B). Semicircle pattern on Laflie (B) is smaller than the LaiNiithout
addition. The methodology investigated showed &ebegurity will increase semicircle pattern of indaace.
Furthermore, characterization resuhs value of ionic conductivity with the highesincuictivity is 1.5332 S /
cm. The high ionic conductivity is related to thebity of hydrogen ions in anodic structure.

[1] Tanaka, Toshiki, Minoru Kuzuhara, Masaharu WataMasahiko Oshitani. (2006). Effect of rare earth
oxide additives on the performance of NiMH batterd®urnal of Alloy and Compound$8-412, 323-326.

[2] Yang, Heng, Yungui Chen, Mingda Tao, Chaoling,Wie Shao, Gang Deng. Low temperature
electrochemical properties of LaNi4.6 xMn0.4Mx (M=e or Co) and effect of oxide layer on EIS
responses in metal hydride electrodes. (20B@ctrochimica Act®5, 648—655.

[3] Maurela, F, P.Leblanc, B. Knosp, M.Backhausd®iuglt. (2000). Effect of yttrium on the corrosiohABs -
type alloys for nickel-metal hydride batteri@surnal of Alloys and Compound89, 88-94.

Acknowledgements The authors gratefully acknowledge the finan@apport given by the Ministry of
Research, Technology and Higher Education, Repualbllodonesia via “Training Program 2014 - 2016&ida
the Center for Materials Technology, BPPT throulgd tlevelopment of nanomaterials rare earth maderial
program.

17



NANO-20

Molecular Dynamics simulations of plasma sputteredernary nanocatalyst growth
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Denmark

On the one hand, Pt based ternary alloys are kownprove the activity and stability of PEMFC’stakysts.
[1-2]. On the other hand, magnetron sputtering deéjom has already demonstrated its ability for the
fabrication of efficient PEMFC electrodes with hiBhutilization rate [3]. In the present study, Mbnulations
on PtMyN; (M; N, being less noble or common metals) depmsiind growth are carried out for studying the
preferred morphology and structure (size, geomaeiiggnic arrangements ...) of such clusters. Receithgs
been shown that MD simulations allowed confirmingd goredicting the morphology and structure of Pt
nanocatalysts [4,5] as well as ofikP,Au; nanomaterials [6], for which, a comparison is pled between
sputtering and chemical methods. Initial conditiohdvMD simulations are selected for matching expental
chemical and physical synthesis methods of naniofest Ternary catalyst fRd,Auz, PkNiyAuz,, PCwAuU;
and P#NiyCu, supported on porous carbon mimicking gas diffudayers are studied. Radial distribution
functions and X-Ray Diffraction pattern are systéozly computed for enabling direct comparison hwit
experiments.

[1] S. Lankiang, M. Chiwata, S. Baranton, H. Uchi@a Coutanceau, Electrochim Acta 182 (2015) 132-14

[2] V. Tripkovic, H. A. Hansen, J. Rossmeisl, T.g¢e, Phys Chem Chem Phys 17 (2015)11647-11657.

[3] M. Mougenot, A. Caillard, P. Brault, S. BarantdC. Coutanceau, , International Journal of Hydrog

Energy 36 (2011) 8429-8434

[3] P. Brault, A. Caillard, C. Charles, R. Boswél, B. Graves, Appl. Surf. Sci. 263 (2012) 352-356

[4] L. Xie, P. Brault, C. Coutanceau, J.-M. Bauehif. Caillard, S. Baranton, J. Berndt, E. NeytgpA Cat. B,

62 (2015) 21 - 26

[5] P. Brault, C. Coutanceau, P. C. Jennings, Tggée J. Berndt, A. Caillard, S. Baranton, S. Langia
International Journal of Hydrogen Energy 41 (2028)89 - 22597
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Green synthesis of Zinc Tin oxide (ZnSn@ZTO) nanomaterials using Aspalathus Linearis natual
extracts for electrochemical studies
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Nanotechnology, Theo Van Wyk Building 9-119, Po® 32, UNISA, 0003, South Africa.

Zinc Tin Oxide (ZTO) is a ternary semiconductingdexmaterial known for its unique structural, efenic
and optical properties [1,3]. ZTO nanomaterials eveynthesized using natural extracts from Aspaathu
Linearis as effective chelating agent. Green s\sithes a very effective method when compared teeroth
methods of synthesis at low temperatures [2]. Tadigle size, structure and surface morphology hef t
obtained nanomaterials were investigated using hegllution transmission electron microscopy (HRTEM
High resolution scanning electron microscopy (HRSEB&lected area electron diffraction pattern (SEEAD
energy dispersive X-rays (EDX), Raman spectrosctjysjer transform infrared spectroscopy (FTIR) afid
ray crystallography (XRD). Thermal properties of @Thanomaterials were studied by using differential
scanning calorimetry/ thermo gravimetric analyddSC/TGA). The electrochemical activities of the ZTO
nanomaterials were examined by electrochemical mmeaents, including cyclic voltammetry (CV), square
wave voltammetry (SWV) and electrochemical impe@aspectroscopy (EIS).

[1] M. Ardyanian, M. Moeini, and H. Azimi Juybaithin Solid Films, 552, 39-45 (2014).

[2] C. Pang, B. Yan, L. Liao, B. Liu, Z. Zheng, Wu, H. Sun and T. Yu, Nanotechnology, 21, 4-465706
(2010)

[3] L. Wang, X. Zhang, X, Liao, and W. Yang, Nandtaology, 16, 2928-2931 (2005).
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Green Synthesis via natural extracts of Aspalathukinearis and characterization of PtNiCu
nanoparticles and their high electrocatalytic activty on methanol oxidation.

N. Mayedwa? N. Mongwaketsi N. Matinisé¢, M. Maaza:2

liThemba Laboratories for Accelerator Based ScieRce&) Box 722, Somerset West, 7129, South Africa.
2College Of Graduate Studies, University Of SoutitAf UNESCO-Africa Chair in Nanoscience and
Nanotechnology, Theo Van Wyk Building 9-119, Po® 32, UNISA, 0003, South Africa.

The direct methanol fuel cell or DMFC is emerging @ promising alternative energy source for many
applications [3]. The advantages of DMFC is thaifiers high conversion efficiencies with low or pollution
and methanol is a liquid and can be easily stofled?]. The synthesis of PtNiCu nanoclusters viaurst
extracts from Aspalathus Linearis acts as both iogpggent and oxidising agents. Their morphologycsure
and composition were investigated by high resofuti@ansmission electron microscopy (HRTEM), selécte
area electron diffraction pattern (SEAD), energgpérsive X-rays (EDX), X- ray diffraction (XRD) antiray
photoelectron spectroscopy (XPS). These PtNiCu clasters catalysts showed a larger surface argagreger
CO tolerance and a higher catalytic activity tovgaelectrochemical oxidation of methanol using @ycli
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voltammetry (CV) and square wave voltammetry (SWMLlectrochemical impedance spectroscopy (EIS)
investigated the catalytic activity in terms of g@transfer resistance {R

[1] D. Wang and Y. Li, Adv. Mater., 23, 1044-10&D(1).
[2] B.Y. Xia, H.B. Wu, Y. Yan, X. W. Lou, X. Wangdl. Am. Chem. Soc., 135, 9480-9485 (2013).
[3] H. Zhang, M. Jing and Y. Xia, Chem. Soc. Re&l., 8035-8049 (2012).
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Molecular Simulation Study of Niosome Monolayers vith and without Cholesterol Incorporation at the
Water-Air Interface
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2Faculty of Pharmaceutical Science, Khon Kaen Ursitgy Khon Kaen 40002, Thailand

Molecular dynamics simulation technique has beemleyed to investigate the structural and dynamical
properties of niosome monolayers with and withdublesterol incorporation at the water-air interfatbe
niosome monolayers obtained from the pure sorbitanostearate (Span 60) and the mixture of Span@0 an
cholesterol with different compositions including%, 20%, 30%, 40%, 50%, 60% chol were modeledHisr t
study. The simulations of niosome monolayers hagenbperformed at a constant pressure of 1 bar and
temperatures of 300 K, respectively by using Granad.2 package. The results obtained from thidystu
provide more insight on the key mechanicsm andctiral characteristics of niosome films such asetwalar
spacing, molecular packing and dynamical propeniiesiosome monolayers. The niosome monolayer with
cholesterol inclusion show higher compressibility anobility, leading to the phase change from thlephpase

to liquid order phase. It is also found that thenolayer thickness and molecular area of the nioswiitie
cholesterol inclusion were increased. The niosawte 50% cholesterol inclusion shows the remarkable
physical properties such as the higher compregsgilsihd molecular packing. Additional, the watentamts
and cholesterol molecules play important role anfitm stability and phase formation which suchommfiation
can be directly compare with the experimental d&taally, it is hope at the end of the study thains

information can be useful in aspect of design aacetbpment of drug delivery systems

[1] A. Ritwiset, S. Krongsuk and J.R. Johns, JI.Mauid, 50, 157-164 (2014).
[2] L. Peltonen, J. Hirvonen, and J. YliruusiCalliod Interface Sci. 239 (2001) 134-138.
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Dense hybrids framewoks are emergent multifunctiomaterials which present much promising applicaio
such as energy harvesting and storage, biomedisamsing and microelectronics [1]. We report thecstral

and ferromagnetic properties of Co-V nanorods pespasing simple sol-gel method route. The as obthi
samples were characterised with powder XRD, X-rdytpelectron spectroscopy, Scanning Electron
Microscopy, Differential Scanning Calorimetry arftettemperature dependence of infrared spectrum. The
photocatalytic activity of the hybrids ferromagmetianorods based \MTxV.0s was tested using Fuchsin
Magenta dye as a pollutant for an illumination tiofie&60 min.

[1] Jin-Chong T. and Bartolomeo C., CrystEngComif),1197, (2015)
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The crystallization process plays an important nialeletermining the crystal structure, shape, sizd size
distribution of the nanomaterials [1]. It was désed theoretically by the LaMer, the nucleation gnowth of
nanoparticles procedure following Ostwald ripenjAfjto describe the change in the particles siz®, as
attracted tremendous interest over almost halfréucg and is a benchmark problem of solid statarcbiy
because of its near room temperature metal semictmdphase transition between a monoclinic insualahd

a rutile metal, at a critical temperature Tc of BR48-5]. Simultaneous control of the size and nimipgy of
VO2 nanoparticles was obtained via soft chemistry Bpeddance. The \VOnanorods was systematically
studied by X-ray diffraction, Scanning electron rgcopy, Raman Spectroscopy, Fourier Transformr&® a
Differential Scanning Calorimetry. It is demonstgthat the nucleation and growth of the partibl@ge great
influence on the morphology and the alignment anderof VO, nanorod arrays. Pre-treatment of as-
synthesized materials of \(Onanoparticles plays a main role in governing thatemal diameter and
crystallinity. The temperature of nucleation andvgth was shown to have great impact on the crgstal and
the frequencies of vibrations within the material.

[1] www.intechopen.com

[2] Nguyen T. K. Thanh, N. Maclean, and S. Mahidgi@hem Rev. 114,7610-7630, (2014).

[3] Whittaker, L.; ChernoJdaye; Fu, Z.; Fischer, D.And Banerjee, S.; J. Am. Chem Soc., 131, 8884,88
(2009).

[4] Korotin, M.A.; Skorikov, N.A.; and Anisimov, V.; cond-mat.str-el, (2003). [5] GreenbergBC Thin
Solid Films, 110,73-82, (1983).
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The resilience of germanium thin film under theadiation of energetic photons from the femtoseciaser
source is investigated in this paper. Germanium fiilm was grown on a glass support using vacuum
deposition technique. The coating was then irradiatith various laser fluences to study microstraitand
morphological response of the film due energetiatphs. A 1030 nm laser source with a 20 kHz repetttate
and pulse energy in the micro joule range was usé#uds study.

From the X-ray diffraction patterns of the as-defmuok film, microstructure of the film was found tme
amorphous in nature, this phase proved to be dornieeen after high laser fluence irradiation. Therfan
spectroscopy however showed some evolution in ticeostructure of the film as a function of laseaxeihce.
Furthermore, high-resolution scanning electron ascope of the film revealed some microstructurahaiges
of the film due to the laser irradiation. UV-Vis HRstudy of the film was also conducted and thdcapt
behaviour of the film is also reported in this pape

[1] L. Kotsedi, Z.Y. Nuru, P. Mthunzi, T.F.G. MulieS.M. Eaton, B.A. Julies, Mani Kandan, R. Rampd#i
Maaza, Femtosecond laser surface structuring amdation of chromium thin coatings: Black chromium.
Appli. Surf. Sci. 321 (2014) 560 — 565.
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Titanium is a multi-valence transition metal thatdapable of forming polymorph oxides dependingtimn
experimental conditions. These oxides of titaniuan be realised either by using chemical methodsiphy
deposition or using ultra-fast laser annealinghef titanium thin film in air to form a layer of amium oxide
onto the titanium support. In this study femtosettaser was used to oxidize the top layer of ttaium thin
film on a glass support, by exposing a titaniummftb train of pulses of infra-red laser with a rgen rate of
20 kHz and pulse energy of few micro-joules whinslating the film in a square pattern. The nstature
of the film was studied using X-ray diffraction néee, furthermore scanning electron microscope weasl to
study the morphology of the film due to laser expesUV-Vis-NIR revealed the optical response & txide
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formed after laser annealing of the films, and R@mnan spectroscopy showed a relationship betweelasler
fluence and the vibrational modes of the titaniutide formed.

[1] L. Kotsedi, Z.Y. Nuru, P. Mthunzi, T.F.G. MulieS.M. Eaton, B.A. Julies, Mani Kandan, R. Rampd#i
Maaza, Femtosecond laser surface structuring amgaton of chromium thin coatings: Black chromium.
Appli. Surf. Sci. 321 (2014) 560 — 565.
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Nanofluids have a potential as a new class of traasfer fluids which could increase the efficierafysolar
thermal systems. In this paper, thermal condugtiviteasurements were made on suspensions of silver
nanowires (AgNWSs) in ethylene glycol (EG) which wegrepared by a simple and cost effective chemical
synthesis method. AgNWs with high aspect ratid0Q) were obtained by using EG and polyvinylpydofie
(PVP) as reductant and structure-directing agespectively. Structural and morphological charazagéions
revealed crystalline three-dimensional (3D) intarsected network of AQNWs suspended in EG. The takerm
conductivity measurements were conducted in the@éeature range 25 < T < 500C using a guarded fave pl
(GHP) method. An enhancement in the thermal comdtycbf the fluid, when aged for 5hours, of up28%
was found. To better understand the thermal condtycenhancement of the fabricated AQNWs:EG namdfl

the experimental results were compared with theordteal values predicted by Nan’s model. Alinear
relationship between thermal conductivity and vadufraction of silver nanoparticle was found togetivéh
significant temperature dependence.
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Screen
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010, Brazil.

Vertically Aligned Carbon Nanotubes (VACNTS) arelMkmown for easy obtainment and great possibgiié
modification. Some functionalization methods allomaking the VACNTs superhydrophilics. Super-
hydrophilics surfaces have great potential for watdlection from fog or any other humid gas mixum this
work, we used the VACNTs wettability to separatetewavapor from humid air. VACNTs were grown on
stainless steel screen by thermal Chemical VapgoBigon (CVD) method. The screens were previously
oxidized in air at 650 °C. The growth process wadggmed without catalyst particles deposition.eifthis,

we inserted the samples into a tubular CVD reastarnking at 750 °C. An argon flow dragged the campho
vapor into the active zone. Functionalization st&s carried out into a Microwave Chemical Vapor @sfon
reactor. Oxygen functional groups were grafted oACWTs surface by O2 plasma. An experimental
arrangement was made to measure the VACNTs/steetérsccollection efficiency. A humid air flow pass
through VACNTSs/steel screen. Super-hydrophilic VARNattract the water drops and drain the colleatatkr

to a recipient. Steel screen meshes and flow thralng VACNTSs/steel screen were varied. Morpholand
structural analyses were performed by Raman Spmedpy, Scanning Electron Microscopy with Field
Emission Gun (SEM-FEG) and X-Ray Diffraction. Tlargples wettability was verified by contact angl&jC
analyses. VACNTs superhydrophilicity was observatbugh the CA measurements. Water collect was
successful performed. VACNTSs/steel screen presdntgtsample area/collected water volume ratio.

NANO-35

Multi-walled Carbon Nanotubes Exfoliated by Hydrogen/Oxygen Plasmas and Their Performance in
Supercapacitor Devices

A. A. Silval, R. A. Pinheirol, V. J. Trava-AiroldiE. J. Coratl
1National Institute for Space Research, Sdo JoséGdonpos, Brazil

Charge-storage devices, such as supercapacitesenirhigh energy density and great power densitich

can be improved by materials with a high surfasmaaCarbon nanotubes (CNTs) are known by their high
active area, high electrical conductivity and cheahistability. These properties can promote betas
transportation, facilitating the double layer chagy CNTs exfoliation process is an interestingralative to
improve capacitive behaviour and surface areahis work we report on the synthesis and electrootem
properties of exfoliated CNTs. We also present & p&foliation method to produce CNTs/graphene oxide
nanocomposite by hydrogen and oxygen plasmas teedsmCNTs were grown by thermal chemical vapor
deposition at 700°C. For CNTs exfoliation, we usednicrowave chemical vapor deposition reactor. We
applied different treatment parameters to evalttag¢eexfoliation influence on capacitive behavioOxygen
plasma treatment was carried out aiming to simettasly exfoliate and functionalize the CNTs. Alhgdes
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were characterized by Raman Scattering SpectrosS&gaynning Electron Microscopy with Field Emiss®uan
(SEM-FEG), Fourier Transform Infrared (FTIR), X-RaBiffraction (XRD) analysis, Contact Angle
measurements and electrochemical analyses. SEMgnaphs showed CNTs exfoliation, with the occureenc
of open edges on their surfaces. In Raman speggajotice an increase in D band intensity afteokation
process. By analyzing XRD patterns, we noticedakz 10° related to graphene oxide. We also obsettve
decrease in (002) peak intensity. FTIR spectrarated the influence of oxygen plasma as a funeliaation
process. For electrochemical assays two identieatredes coated with CNTs/graphene oxide wereeplaa
contact with each other, separated by an ion exgshamembrane containing the electrolyte solution.
Electrochemical analyses performed in a two-eletroell device showed that exfoliation process iasee the
capacitive behaviour. Further, this nanocompogitarved itself to be a promising alternative for agadion in
supercapacitor fabrication.
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High performance magneto-fluorescent nanoparticleassembled from terbium and gadolinium 1,3-
diketones

R.R. Zairo¥, G.D. Khakimullind, A.R. Mustafina
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Noninvasive diagnostics provides in situ insighttie structural and functional features of the stigmted
systems and organs at their original place inithed organism. The use of magnetic and opticahmegues is
emerging for these purposes. Improved sensingssudis, which in turn can differentiate normal #sfom
diseased one, can be achieved by using magnettcasbragents (CA) and optical emissive probes.oeBl
elements (rare Earths) are outstanding candidatethis, since their chelates combine unique magrsetd
luminescent characteristics. The precipitationamithanide complexes from water miscible organivesgk to
polyelectrolyte-containing water solutions unddeetive stirring is an example of easy and effecBynthetic
pathway to embed large amount of lanthanide funaticcomplexes to the nanoparticle. The synthesis of
europium-doped luminescent polyelectrolyte collowlas first described four years ago [1] and latasw
applied to various terbium [2], and gadolinum [Bhplexes.

[1] A.R. Mustafina, et. al. Col.Surf.B, 88(1), 462011)

[2] N. A. Shamsutdinova, et al., New Journal of @istry, 38(9), (2014)
[3] N. A. Shamsutdinova, et al., Chemistry Seléc¢{2016).
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Polyelectrolyte-coated nanoparticles consistingedbium and gadolinium complexes with calix[4]ardata-
diketone ligand were first synthesized[1]. The anteeffect of the ligand on Tb(lll) green luminasoe and
the presence of water molecules in the coordinasphere of Gd(lll) bring strong luminescent and
paramagnetic performance to the core-shell nanofe{2, 3]. The size and the core-shell morphglofthe
colloids were studied using transmission electricrescopy and dynamic light scattering.

The correlation between photophysical and magmpetiperties of the nanoparticles and their core asitipn
was highlighted. The core composition was optimifeadthe longitudinal relaxivity to be greater thtrat of
the commercial magnetic resonance imaging (MRIYresh agents together with high level of Th(lll)atered
luminescence. The tuning of both magnetic and lestent output of nanoparticles is obtained viasthgle
variation of lanthanide chelates concentrationsthe initial synthetic solution. The exposure of the
pheochromocytoma 12 (PC 12) tumor cells and perjpheman blood lymphocytes to nanoparticles resalts
negligible effect on cell viability, decreased plat aggregation and bright coloring, indicatinge th
nanoparticles as promising candidates for dual mtagfiuorescent bioimaging.

[1] R.R. Zairov, et. al. Sci.Rep., 7, Art. num. 884(2017).
[2] R.R. Zairov, et. al. Tetrahedron, 72(19), 242016)
[3] A.R. Mustafina, et. al. Col.Surf.B, 88(1), 46#011)
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The biosynthesis (green chemistry) of nanopartibkes been proposed as a cost effective and envarmataity
friendly alternative to chemical and physical meth¢l, 2]. We herein report on the green synthekslver
nanoparticles using flower extracts@dllistemon viminaliplant. Silver was utilised as a metal precursoriand
was found that the phytochemicals present in flowetract acted as a reducing and stabilizing agent.
Spectroscopic and microscopic studies were conduoténvestigate the optical and morphological erips

of the silver nanoparticles for optics applicatioMorphology and crystalline structure of the pmeplasilver
nanoparticles were characterized by TEM and XRDrgpies, respectively. The presence of a charatiteri
absorption band at a specific wavelength in UV—k&gealed the reduction of silver metal ions intlvesi
nanoparticles. FT-IR analysis was carried out teestigation the possible functional group invohadthe
synthesis of silver nanopatrticles.
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[1]. P. Kumar, P. Singh, K. Kumani, S. Mozumdar &dChandra, Mater.Lett., 65, 595-597 (2011)
[2]. K.A. Das, A. Marwal, D. Sain and V. Pareekt.Nano.Lett., 5, 125-132 (2015)
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In this present work, we used a developed greehaddbr the synthesis of stable silver nanopasithat does
not require any of the conventional stabilizingahgls. TheCallistemon Viminalisextract was used as a
bioreductant and the polyphenols and flavanoidsesein extract are responsible for the reductioAgs ions
to zero valent silver nanoparticles [1,2]. The sssful formation of silver nanoparticles was conéd by
using ultraviolet—visible, transmission electroncroscope and scanning electron microscope. Trasgmis
electron microscope image analysis showed nanofestof various morphologies and X-ray diffractioiots
provided information regarding the crystallinity thfe nanoaprticles. Silver nanoparticles where dddethe
porphyrin nanorods to produce composites and tam#the optical properties of the nanorods.

[1]. R. Uddin and A. Akrema, Spectrosc.Lett., 468275 (2011)
[2] B.T. Sone, E. Manikandana, A. Gurib-Fakima &dhdViaaza, 650, 357-362 (2016)
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scale Si Rectangular Wires - theoretical estimation
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Semiconductor wires are attracting attention agy tb#er low thermal conductivity [1]. Authors alréya
estimated the diffusion constant of Si rectangwaes by assuming that the de Broglie wavelength loa
applied to the decoherence length [2], and revedied the assumption is acceptable given various pa
simulation results. In this paper, we address fgaifecant impact of crystal orientation in estinmg the
diffusion constant of Si nanowires confined by (L&arfaces. Since the diffusion constdbt {p) is calculated
around room temperature, we adopt the followingaéqu [2].

This calculation applies quantum-mechanical ave@go <2> because we must take account of the distinct
electronic states of the onedimensional (1-D) systeor the case of confinement along the <111>ctor, T~
and <«2> are roughly insensitive to the widtBy,1pis insensitive to width in the above approximateatmn.
This characteristic is slightly impacted by theuasption of the non-parabolic conduction band. On dkther
hand, Si nanowires confined by (001) and (011)asm&$ don’'t show such interesting behavior.
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[2] S. Sato and Y. Omura, Jpn. J. Appl. P54.054001(2015).
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Successful modification of surface properties afamocomposite electrode is prerequisite to enhgnitia
overall performance of electrochemical supercapegitThe present study was designed to describe the
microstructural and electrochemical characteristica new composite electrode assembled by activaeon
(AC) powder (as a host) and copper precursor @geat) using liquid phase plasma. The fabricatimtgsses
were conducted by changing plasma discharge tiom 80 to 90 minutes in the presence and absence of
(thermal) oxidation. We observed that merging pasand oxidation treatments raised the content ppeo
oxide nanoparticles precipitated (evenly) on the #@face, along with oxygen. A mixed valence stite
copper oxides (in the forms of GuCwO, and CuO) was found in different composites vatid without
oxidation, where CuO and Caffected a specific capacitance in positive argatiee ways, respectively. This
led to the difference of electrochemical stabiéityd resistance among the assembled compositesdtance,

the best cycling performance was observed in thsnph-treated composite for 90 minutes with oxidgtio
whereas that of 60 minutes without oxidation reedrdhe lowest resistance. Therefore, a proper balan
between the capacitance and resistance appeass eqbired for effective fabrication of the sup@aetor
electrode, especifically in cases involving copmedes.

[1] L. Liu, M. An, P. Yang and J. Zhang, Sci. Ren.9055 (2014)

[2] H. Lee, S.H. Park, S.J. Kim, Y.K. Park, B.JnKiK.H. An, S.J. Ki and S.C. Jung, Int. J. Hydrogerergy,
40, 754 (2015).

[3] H. Lee, B.H. Kim, Y.K. Park, K.H. An, Y.J. Chaind S.C. Jung, Int. J. Hydrogen Energy, 41, 7282§)
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Improved electrochemical properties of carbon veeraposited by formation with Ce@anoparticles to attain
high performance energy storage devices. Carboroiasned from coffee husks by calcining at a terapee
of 60C°C for 1 h [1, 2]. Carbon/CeQcomposites were prepared by mixture 0, 10, 20 3havt% of CeQ
nanoparticles as carbon, C/Cel0, C/Ce20 and C/Ce3pectively. The carbon/CeCxomposites were
characterized by X-ray diffraction (XRD), Raman &pescopy (Raman), transmission electron microscopy
(TEM), X-ray photoelectron spectroscopy (XPS), Bruer-Emmett-Teller (BET) and a potentiostat/galsaio
electrochemical cell system. XRD and Raman resxtsbited the peaks corresponding to carbon and>CeO
confirming the formation of a composifehe Cé* and Cé*/oxygen vacancies were observed in all samples of
carbon/Ce®@ composites. The specific surface areas were 218, 340 and 270 ffg for carbon, C/Cel0,
C/Ce20 and C/Ce30, respectively. The dischargectgpf@r electrodes made from carbon/Ge@mposites
showed an increase of approximately 2 times owesehhat from carbon. Higher discharge capacity dugsto
higher CeQformation on carbon as well dbe redox reaction €& Ce** in the CeQ@ nanoparticles.
[1] W.C. Koehler, and E.O. Wollan, J. Phys. Chewlid$ 2, 100 (1957).
[2] A. Punnoose, H. Magnone, M.S. Seehra, ambdevich, Phys. Rev. B 64, 174420

(2001).
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BaTiix-y(INnosNbos)xZryOs (x = 0.01 and y = 0, 0.0.5, 0.1) powders were arepp by solid state reaction
method. The ceramic samples were sintered at 4@G0r 3 h in air. All samples were characterizedyay
diffraction (XRD), and X-ray absorption near eddgmusture (XANES). These ceramics exhibited tetragonal
phase (y = 0, 0.05), and rhombohedral phase (2)abroom temperature. The XANES results showatlttie
intensities of pre-edge decreased with an increa& concentration which corresponds to Ti off-mg.
The dielectric and ferroelectric properties of cei@samples were also investigated.
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Fast and selective sensing of drugs or other solgte challenge for on-line analytics and contohovel
approach uses hydrogels via a templating procefitursolute specific recognition. A high resolutiaricro-
resonator for mass sensing in liquids is functizmeal with chemo-responsive hydrogels to offer anothe
selective response. The mass sensor consists ofdgepbwhose torsional vibration mode is excited vi
electromagnetic Lorentz forces. Solely the integfiatensing plate (=5 um) is wetted by the solutibas
reducing damping. The adsorption of mass on thee’glaurface is monitored by the detection of theliding
resonator frequency [1]. Functional hydrogels layean change their mass through specific absortica
solute or swelling depending on the environmentaddions (pH, ion strength, etc.). The challengeduch
applications is the definition of gel micro-struets with UV lithography [2].

In a first approach a pH-sensitive hydrogel was obitived on a cantilever sensor. Structuring ohthel
layers and the sensor was done simultaneouslydnyive ion etching (RIE) using a thin gold or titam layer
as hard mask. In this way high aspect ratio getasicuctures were achieved instead of isotropiecttires that
are the common output of polymer etching with RTEe process was technically feasible through caotis
passivation of the polymer surface. In a secondaggh, multiphoton lithographic methods are asskfse
structuring of molecular imprinted hydrogels. Aalkgd discussion on the manufacturing proceduseadtual
validation and further developments will be addeelss

[1] P. Peiker, E. Oesterschulze Appl. Phys. Léd,% 107, 101903.

[2] A. Revzin et al. Langmuir, 2001, 17 (18), 548047.
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Nowadays, sunscreens are formulated by using &id ZnO nanoparticles because they are efficemganic

UV filters [1]. In fact microsized Ti@and ZnO have been increasingly replaced by 8@ ZnO nanoparticles
in order to solve the cosmetic drawback of the lupaque sunscreens apart from the higher yield tha
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nanoparticles suppose [2]. Also the aggregatiote sbh the particles in sunscreens is related tosthlar

protection factor (SPF) of the final emulsion [B].this sense, dispersed nanoparticles into suessriecrease

the SPF value, but it means a possible leadinbd incorporation into the stratum cornea, theeplayer of
the skin. Moreover, when TiOs irradiated produces free radicals which ardlizaged in a number of potential

health issues such as skin aging because of thefimm of reactive oxygen species (ROS) [4].

In this work, a new composite combining Bi@icroparticles and ZnO nanoparticles has beeneseti by

using the sol-gel method. The presence of nanapestanchored over TigOmicroparticles allows increasing

the efficiency of nanoparticles but decreases thesiple health problems by their absorption as paricles.

The combination of both oxides provokes higher SBle and lower photodegradation, in comparisotn wit

TiO2 microparticles. Moreover, the disposition of Zn@darliO, particles means a positive synergy by the

recombination of photo induced electrons holesctvitiecreases the formation of free radicals.

[1] G.J. Nohynek, E.K. Dufour, Nano-sized cosmétionulations or solid nanoparticles in sunscreegs:
risk to human health?, Arch. Toxicol. 86 (2012) 306075.

[2] Y. L, W. Xie, X. Hu, G. Shen, X. Zhou, Y. Xign X. Zhao, P. Fang, Comparison of dye
photodegradation and its coupling with light-toegtesity conversion over Ti@and ZnO, Langmuir. 26
(2010) 591-597.

[3] J.J. Reinosa, P. Leret, C.M. Alvarez-Docio, Bel Campo, J.F. Fernandez, Enhancement of UV
absorption behavior in ZnO-Tg&omposites, Bol. La Soc. Esp. Ceram. Y Vidr. 551@.

[4] G. Wakefield, M. Green, S. Lipscomb, B. Fluitdviodified titania nanomaterials for sunscreen
applications — reducing free radical generation BNA damage, Mater. Sci. Technol. 20 (2004) 985-
988.
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In this work, Ca@Os nanoparticles were dispersed onteAl2Os microparticles by using a patented dry
dispersion method [1]. Further thermal treatmemivigles the formation of a nanostructured spinel GOA
layer onto -Al203 giving rise to a core-shell composite. Thus, ip&ssible to avoid the toxic effects of the
nanoparticles whereas their benefits about impgphe functionality of the materials are still pras in
addition to reduce notably the amount of requiretatt. Moreover, solar reflectivity enhances byiacimg
values higher than 70% in the NIR range with theesahromatic coordinates than standard bulk pigsent
These materials represent a step forward to desfigrient and sustainable pigment that could actasl
pigment under solar radiation applications.

In the final product two mechanisms of Ce®l crystallization onto -Al.Oz microparticles surface are
observed, depending on the dispersion grade @O dence, two different crystallization pathways Icou
occur during the thermal treatment: 3D nanostrectinom the arrangement of & agglomerated
nanoparticles; 2D nanoparticles from the diffusimechanism of isolated @04 nanoparticles. In order to
understand the crystallizations mechanisms, a R&oafocal Study was performed.
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The dark colour of the cobalt species provokesRarhan shift due to the local heating, so it wasopered a

Raman study taking into account the temperaturetlamdaser source power. We conclude that thesatiars

are mainly owing to the different initial dispositi of CaOs over -Al>Osz surface.

[1] J.F. Fernandez, |. Lorite, F. Rubio-Marcos,. Rbmero, M.A. Garcia, A. Quesada, M.S. Martin-
Gonzélez, J.L. Costa Kramer, Method for the drypelision of nanoparticles and the production of
hierarchical structures and coatings, WO2010010%P0ES2332079-A1, 2010.

NANO-48
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Fractionation

H. Kato, and A. Nakamura

National Institute of Advanced Industrial Scienoel @ echnology (AIST), Tsukuba Central 5, 1-1-1 Bliga
Tsukuba, Ibaraki 305-8565 Japan

Size is crucial to developing nanotechnologiesesihdetermines many of the physicochemical progernd
functions of these materials. In addition, the P@en Commission has declared that a “nanomatesad’
natural, incidental or manufactured material contey particles, in an unbound state or as an agigey as an
agglomerate and where, for 50% or more of the gagtiin the number size distribution, one or motemal
dimensions is in the size range 1 nm—-100 nm. Adagrtb this definition, not only the size but ald® size
distribution of nanomaterials in is an importarttéa for nanomaterial industrial field.

Field-flow fractionation (FFF) are elution technggu wherein nanoparticles, microparticles, and
macromolecules are separated by their physicoclamioperties. In nano- and micro-technology, vasi&FF
methods are attractive techniques for separatirtgmats in colloidal dispersions by means of flaentrifugal,
magnetic, and thermal field control. The most gahapplicable FFF methods are flow FFF and cergafu
FFF because of their practicality and the robusbtétical foundation established for separationafo- and
micro-materials in many areas.

Herein, a novel field-flow fractionation (FFF) sepion system, a separation system hyphenatednaRtF
and a centrifugal FFF, was investigated as a hytmadl for fractionation of nano- and micro-matesialhe
investigated FFF system makes it possible to separaterials with a considerably wider size disttidn than

is possible by either a flow FFF or centrifugal Fi&ne. The hyphenated FFF separation systemadsable to
simultaneously separate materials by both hydroalynaize and density. This investigated analytioathod
should play an important role in developing new lggtions of colloidal nano- and micro-materials in
industrial and biological research.

1. Kato H, Nakamura A, Takahashi K, Kinugas&N&nomaterial®,:15-30 (2012).
2. Kato H, Nakamura A, Noda Naterial Expres#, 144-152 (2014).

3. Kato H, Nakamura Adnal. Meth 6, 3215-3218 (2014).

4. Kato H, Nakamura A, Ouchi N. Kinugasa Material Express, 175-182 (2016).
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SITiOs (STO) is an attractive material that offers a widenge of technological applications, e.g.,
ferroelectricity, solar cell and photocatalysisrtiRalarly, there has been a growing interest imgiSTO as a
catalyst for photocatalytic processes because sf sémiconducting feature, thermal stability and
photocorrossion resistance. However, the band §apisooxide corresponds to the UV light which islya
minor portion (around 4%) of the entire solar spgot This factor remarkably limits the photocatalyt
performance of STO. To overcome the hindrance,ssiple way to enhance the efficiency is to engirtber
band gap in order to appropriately match the enerfgyisible and infrared light by means of introthg
impurity. Also, we would like to improve magneticoperty of STO by Ti site substitution by Co atormsthis
work, we present the structure, optical and magnetoperties of Co-doped SrTiQria experimental and
theoretical aspects. In the first-principles catioin, the structural properties, electronic batrdcture and
magnetic properties of undoped STO and Co-doped Siifercells have been investigated by density
functional theory using GGA with Hubbard model stee(GGA+U) on Vienna Ab initio Simulation Package
(VASP). In the same doping percentage of Co toutafion study, pure phase of STO with nanometelesca
size of undoped STO and Co-doped STO have beehesipéd using hydrothermal technique. The findings
reveal that doping Co induces the new states inbgaween the valence band and conduction band ©f ST
These impurity states narrow the band gap correlipgrio experimental result. In addition, band tsiply was
observed on dopant systems indicating that dopim@i© STO could induce magnetization on none magneti
material of STO. These results introduce that tleedGped STO might be a potential candidate to be a
photocatalyst for the high photocatalytic perforeemnder visible light radiation and also couldapglied as
magnetic material.

NANO-51

Plasma Polymerized 2-methyl-2-oxazolyne IncorporateWith Chlorhexidine for Biomedical Applications
R. P. Mota, F. V. P. Kodairg P. W. P. Moreira J.

IUNESP - Campus of Guaratingueta - ZIP: 12516-4B8P— Brazil

Plasma polymerized (pp-) thin films, are usuallyywadherent to any type of substrate and do naitlis in

mild acidic and basic media. Thus, polymers obthibg plasma from biocompatible monomers are very
promising in the biomedical industry, such as drelgasing. In this work, a parallel plates reaetas used,
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maintained at a low pressure and radio frequenayepaanged from 1 to 20 W to deposit biocompatible
nanometric thin polymer films by plasma, deriveohfr2-methyl-2-oxazoline monomer.

The monomer was mixed with argon inside the chantherpartial pressure was 50 and 30 mTorr respadgti
Than the RF power source was then turned on anddpesition time was 1 hour. The wettability, malec
structure, thickness and roughness of the filmswaaracterized.

In order to promote the drug incorporation, sampleall depositions conditions were dipped in chixidine
2% for 30 minutes. Later, the samples were canefiriised in deionized water than flushed in comgedsair
and stored for 24 hours to dry. The surfaces tdeatgh chlorhexidine were evaluated by its wettidynil
molecular structure and roughness. The processalsasdone in different ways, putting the chlorhéxédon
the substrate and depositing the films on it, ammbiiporating the chlorhexidine in between two layef the
film.

It was observed influence on the deposition ratteffilms, from 120 nm/h to 460 nm/h as the poimerease
from 5 to 20W. All the films presented hydrophiland remained like this even after the chlorhexidine
incorporation, with contact angles lower than 195rdes. Changes in functional groups related to the
chlorexhidine were observed in the infrared speatter its incorporation, essentially C-C (1450-2%in-1),
C=N (1600-1670 cm-1) and phenyl group (1550 cmiig,roughness decreased after the incorporatidheof
medicine.

NANO-52

Deposition of Diglyme Thin Films by Plasma Polymesgation at Low Pressure Low RF Applied Power
Conditions: Investigation of Polymerization Process

P.W.P. Moreira Junior, F.V.P. Kodaira, R.Y. HonRaP. Mota

UNESP — Univ. Estadual Paulista, Av. Dr. AriberterBira da Cunha, 333 - Guaratingueté, SP, Brazil

Films deposited by plasma polymerization of diezhg glycol dimethyl-ether (diglyme) are known fsrmon-
fouling characteristics, pinhole free, homogeniaed cross-linked structures and resistance to awidbasic
environments. In this work diglyme thin films wegeowth by plasma polymerization and their charasties
were studied by contact angle measurements (CAR,FAFM and confocal microscopy (CM). These anadyse
were correlated with mass spectrometry and Langpraibe plasmas diagnostics in order to investigatae
polymerization mechanisms. The thin films were gatezl in a cylindrical stainless steel chambertoragith

two parallel plates electrodes excited at 13.56 Nbjia RF-power supply. The substrates were placeth®
grounded electrode and discharges were carrietbeduteen 5 and 25 W. The pressure inside de chawdwer
varied from 10 to 26 Pa. The CA measurements shdwedophilic surfaces and the water contact angle
(WCA) was proportional to the applied power while tsurface energy had opposite behavior. The surfac
roughness measurements, analyzed by AFM, noticedvdetween 0.9 and 1.5 nm and it was observed tha
rougher surfaces are generate at high values d¢iedgmwer and operating pressure. The CM analysewed
that the deposition rate was between 45 and 145 witiA the same behavior of the roughness. The HGRO
(1260-900 cmt) and C-H (3000-2800 ch) were analyzed by FTIR and the integrated absmmptialculus
reveals that C-H/C-O ratio decreases with the aggbower. The ionized species studied by massrepeetry
were Ch+ (m/z = 15), CH2Ckt+ and/or CO+ (m/z = 28), G+ (m/z = 31), CHCH.O+ and/or CHOCH,+
(m/z = 44), CHOCH,CHz+ (m/z = 59) and CEDCH.CH.O+ (m/z = 75). It was observed that the ratio betwe
smaller species and ions with high m/z ratio insesawith the applied power. The same behavior Wwasreed

in the electron temperature that ranged from O\b8e€1.95 eV.
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Micro-octahedra of Cu.O: Hydrothermal synthesis and electrochemical propeies
F. Janene, H. Dhaouadi and F. Touati

Materials Treatment and Analysis Laboratory, Na#ibimstitute of Research and Physico-chemical Agialy
(INRAP), Sidi Thabet technopole, 2020-Ariana, Tianis

Much work has been devoted to the controlled mdaw synthesis of inorganic materials either at the
nanometer or micrometer scales. The obtained varigpical morphologies present different properties
Among of these materials, we can cite cuprous oxtde inexpensive and non-toxic with a narrow daap of
2.17 eV at room temperature. Owing to its uniqugsptochemical properties, this material has a watee of
applications especially solar energy conversiondddl lithium batteries [2]. In this work, we deberithe
synthesis of C#D microcrystals with various shapes obtained byiecad) copper nitrate with hydroquinone
which, acts as a reducing and structure-directiggna The electrochemical properties of the@umicro-
octahedra have been investigated using the cydimmmetry. This study showed that this phase etehib
remarkable electrochemical performances.

[1] Briskman R.N., Cells. Sol Energy Mater Sol G&l7, 361 (1992)

[2] Zhang C.Q., Tu J.P., Huang X.H., Yuan Y.F., €keT., Mao F., J. Alloys Compound 441, 52-56 (2007
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One-step Hydrothermal Method to Fabricate Drag-redwction Superhydrophobic Surface

Yanjing Tud, Haifeng Zhant?, Weiping Cheh Xiaowei Liu'?

IMEMS Center, Harbin Institute of Technology, Haris0001, China
2 Key Laboratory of Micro-Systems and Micro-StruesiManufacturing, Ministry of Education, Harbin,
150001, China

Inspired by the lotus leaf, various methods to itatte superhydrophobic surface has attracted ceraite
attentior*?l, such as chemical etching, laser micromachinitegti®deposition method, etc. In this paper, we
present a novel, environment-friendly and one-stegihod to fabricate a superhydrophobic surface on a
aluminum substrate. The aluminum substrate was nsgdein a mixed solution containing aluminum oxide
(Al20s), perfluorotetradecanoic acid (§EF)12COOH), deionized water and ethanol. After hydrathar
synthesis in a high pressure autoclave at 150%Liparhydrophobic surface was obtained. The morgieso
and chemical compositions of the as-prepared sample characterized by scanning electron microscopy
(SEM), X-ray photoelectron spectroscopy (XPS) amérgy-dispersive spectroscopy (EDS). The lamellar
structure film was formed on the aluminum surfdaeugh two step reactions: the first was hydrolysaction

of Al and AbO3z to generate AIOOH and Al(OHkl) the second was neutralization reaction to geeerat
Al[CF3(CR)12CO0}L with low surface energy. As the duration of thelfoghermal synthesis was increased,
more of the lamellar structures were formed on &um surface. When the reaction time is 1h, thprapared
sample exhibited well superhydrophobic propertye Eontact angle (CA) is about 158 +2°, and thaing
angle (SA) is less than 3.5 = 0.5°. Futhermore,shperhydrophobic surface showed self-cleaningdaad-
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reduction properties. The dust could be easily rdoby the rolling water droplets. The drag-reducti
property was estimated by a self-designed liquldidaction measuring system. The drag-reductiadio for
the superhydrophobic surface is 20~30% at the uglot 2~5m/s. Therefore, we believe the superhgtabic
surface has a great application prospect in seirshg and drag-reduction.

[1] L Zhao, Q Liu and R Gao, J. Corros. Sci., 807(2014).

[2] S Yang, R Qiu and H Song, J. Appl. Surf. S828, 491(2015).
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Preparation and drag reduction of porous superhydrghobic surface on
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1 MEMS Center, Harbin Institute of Technology, Harti50001, China.
2 State Key Laboratory of Urban Water Resource &itemment Harbin Institute of Technology, Harbin,
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Superhydrophobic surfaces have attracted much tiattenecently in fundamental research and potential
industrial applications, such as drag reductionn-adhesion, microdroplet transportation, and anti-
fogging[1,2]. In general, it is very difficult tabricate an applicable engineering superhydrophalniace on
stainless steel, because the textured films etallypff the stainless steel substrate. In thisgraghe porous
surface with micro/nanoscale hierarchical structwaes obtained by anodizing 304 stainless steel ifolil
electrolyte containing 5 wt% perchloric acid inyg#éne glycol at room temperature.

The electrochemical oxidation of iron was basedhenfact that metal etching is formation and dissoh of

its oxide by the perchloric acid. The ethylene glytas proven to be the most effective electrolgtedium in
rapid synthesis of iron (lll) oxide nanoporous stuwme in potentiostatic anodization of iron. Aftdre
modification with silane regent, the wettability tfe as-prepared sample is successfully convertad f
superhydrophility to superhydrophobicity. The wa for the sample surfaces is 158 + 2° , and SAess
than 4£2°. We investigate the drag reduction ofptepared 304 stainless steel surface. The supenbiyobic
surface has enormously improved the drag reductitio of the stainless steel foil, at approximatg0fo-
40%. Bearing this in mind, we construct superhytaipc surfaces that have numerous technical apiglita

in drug reduction field.

[1] Y. Wu, Q.B Wei, M.R Cai, and F. Zhou, Adv. Maténterfaces 2, 1400392 (2015).
[2] X.J. Liu, Y.M. Liang, F Zhou, W.M. Liu, Soft M&a , 8, 2070-2086(2012).
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Ordered mesoporous materials have a structure inorganano-sized pores. The pore size, pore digioh
(regular/irregular, open/close), and pore shapebeacontrolled easily according to the synthesigss. The
existence of pores inside the material grantsraistie properties such as decreased dielectrictannfrom
increased porosity and decreased thermal condyctifivom increasing phonon scattering. Therefore
nanoporous materials can be used in many applitisuch as thermal insulators, low dielectrics,
thermoelectrics, and so on. The efficiency of artteelectric is determined by its dimensionlessriégof merit,
Z=%/ where S, , and are the Seebeck coefficient, electrical condugtivand thermal conductivity,
respectively. According to this equation, good theelectric material should possess large poweofd&tF =

$? ) and low thermal conductivity. Recently, an apafien of metal oxides to thermoelectric materiads h
been progressed for the enhancement of cost-efednd thermal stability. Among them, La-doped
SrTiG/SrMnGs (LSTO/LSMO) have been focused greatly becauseetheserials have good conductivity and
thermal stability. However LSTO/LSMO have small Begk coefficients and high thermal conductivities
compared with other thermoelectric materials. SBTQ/LSMO need an enhancement of Seebeck coefficient
and a reduction of thermal conductivity while maintng electrical conductivity for applying to tineoelectric
material. So, in this presentation, we applied panous structure to LSTO/LSMO to enhance the therma
insulating property.

[1] C. Park, H. Lee, D. Shim, H. Cho, H. Park, & dKwon, J. Mater. Chem. A, 4, 4433 (2016).

[2] C. Park, W. Han, D. Shim, H. Cho, and H. Pdrk&lectrochem. Soc., 163(6) E155-E158 (2016).
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During oxidation of metals various chemical, medbanand thermal processes appear. Among numerous
phenomena, one can choose to investigate growsisssivhich arises during oxidation and thermal rsérai
which are related to the differences in coefficseot thermal expansion between metal and oxiderdier to
better define these mechanisms and its consequeartexperimental approach, based on previouslyrreg

by Przybilla et al. [1] technique has been impletadn

An experimental and numerical method is proposesl/eduate the growth stress between a metal amxitde.

The development of growth stress in oxide scalegwr zirconium has been investigated experimentally
combining the deflection test in monofacial oxidati(DTMO) with acoustic emission analysis (AE). The

investigations were performed for 24 h at 400 °@ &A0 °C in air under normal atmospheric presskirst,
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the assumption of elastic behaviour led to primarglution of growth stress. Then, results of thiglg were
used in a thermo-mechanical simulation of the axadaprocess of zirconium [2]. Presented study lef t
Zr/ZrO; system revealed two opposite phenomena of stedie§ when cooling from respectively, 400 °C and
500 °C to room temperature. This study is presemteda tool to understand the phenomena of stress
accumulation in the zirconia layer during isothertreatment at high temperature and after coolirigenv
thermal strains appear.

[1] W. Przybilla, M. Shutze, Oxidation of Metals,583 (2002).

[2] L. Kurpaska, J. Favergeon, J-L. Grosseau-Padskalahoche, G. Moulin, Applied Surface Scield85,
106 (2016)
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Reduced Activation Ferritic Oxide Dispersed Strbeged (ODS RAF) steels are novel materials charaete

by: excellent mechanical properties, high corrosiesistance, stability in radiation environment amcigh
temperature [1]. For this reason, ODS steels ansidered as the most promising candidates for éutuiclear
application (i.e. elements of IV gen. reactors)mbmation of these unique properties is an effégiresence

of specific elements equally distributed in the mogtructure i.e.: nano-precipitates of Y-Ti-O oA-O, and
high density of dislocations [1,2]. Although additi of Y203 has been proved to be advantageous for
mechanical properties, it complicates fabricatiosthnds making traditional production processes itaise.
Thus, ODS steels are fabricated by means of mecdlaalloying (MA) processes and different powders
consolidation methods.

In present work, effects of fabrication method oechmnical and structural properties of 12%Cr, 2%W,
0,25%Ti, 0,25%Y¥0s steel were investigated. Materials obtained bygiSpark Plasma Sintering (SPS), Hot
Isostatic Pressing (HIP) and Hot Extrusion (HE) moels were studied. The microstructure was chaiaeter
by using High Resolution Scanning Electron MicrgsgedHR-SEM) and Electron Backscatter Diffraction
Analysis (EBSD). Mechanical properties were evaddty using Vickers micro-hardness HVO0,1, SmalldPun
Test (SPT) and nano-indentation methods (NI). Cotedliresearch shows that samples after HIP and SPS
processes exhibit very similar properties, whetbadirst technique provide slightly higher valudshardness.

In addition, significantly lower mechanical propestof the specimens after HE process were obseFieally,
reported herein studies tackle the problem of cospa of mechanical parameters measured in miand- a
nano-scale experiments.
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Vanadium oxides and their related compounds haea bevestigated both extensively and intensivelg tu
their novel physicochemical properties and potéapplications in lithium

Batteries [1]. The layered structure and redoxitghdf vanadium oxides allow the insertion of varsoguest
species such as polymers, leading to the formatfohybrid materials with a mixed valence of vanaaliu
(V#/V>*) [2]. Organic—inorganic hybrid structures haverbédesigned to achieve new materials with improved
properties because of the synergic effects of tloeinstituents at a molecular level. Specificallijie t
intercalation of conducting polymers into layeredrganic hosts has been a topic of research inteves the
past half century [3].

Herein, we report an efficient method for the coldd fabrication of amino-alcohol-intercalated dagd
vanadium oxide nanocomposites via a facile onedpgdrothermal route. The effects of the reaction
temperature and time on the structure and morplottigthe resulting product were discussed in detalil
Moreover, the potential application of the resgtifayered nanocomposite in the lithium battery was
investigated.

[1] Candace K. Chan, Hailin Peng, Ray D. Twesteoni&d Jarausch, Xiao Feng Zhang, Yi Cui, NanoL#@étt.,
(2007) 490-495.

[2] Fernando J. Quites, Chiara Bisio, Rita de GA&ki Vinhas, Richard Landers, Leonardo Marches&iste
O. Pastore, Journal of Colloid and Interface S@e368 (2012) 462—-4609.

[3] Willian G. Menezes, Dayane M. Reis, Tania MnBdetti, Marcela M. Oliveira, Jaisa F. Soares, Robd.
Torresi, Aldo J.G. Zarbin, Journal of Colloid amddrface Science 337 (2009) 586-593.
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Anti-icing coatings have been in great demand ipliagtions which stimulated scientific studies tevdlop
new material systems having anti-icing functioryaéind to understand their anti-icing mechanisms\[\hilst

superhydrophobic surfaces incorporating micro/neales roughness have been proven to prevent ice
accumulation under certain conditions, the samghness can be detrimental in other environmentfa&es
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with a smooth liquid interface can eliminate sorméhe drawbacks of textured superhydrophobic sedabut
additional study is needed to fully realize theatgmtial. In this work, we propose the use of snsérhuli
responsive anti-icing coating that releases theieing agent slowly when exposed to water. Thesmmosite
coatings are built up of anti-icing agent loadedops silica based patrticles dispersed in a polymerix. As a
result of the release of anti-icing agent from ft@ous particles upon contact with water, the firegpz
temperature of the water droplets decreased signifiy and substantial freezing delay was obser\Aater
droplet freezing results showed that these coatietgyed freezing by as much as 550 s at -12 C eoedpto
uncoated substrates. The coatings are highly stattlepreserving a continuous anti-icing agent selda the
top surface even if damaged by scratches. Thedengedave the great advantage of being reloadethdy
anti-icing agent several times.

[1] Michael J. Kreder, Jack Alvarenga and JoanrmeAbergNature Review2016, Vol.1,
(doi:10.1038/natrevmats.2015.3).
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The hydrogen-terminated C, Si, SiC and SiGe quardata were modeled based on diamond and zinc-blend
structure, reapectively, with different diameteralled dot2, dot3 and dot4). The optimized struestaptical
absorption energy of these dots were studied by Bxil'the exited states were then calculated bygusime-
dependent density functional theory (TDDFT) with3(&¥P) hybrid functional. The results show that the
calculated structures these hydrogen-capped nasstats are almost spherical shaped. For the optical
properties, these quantum dots show tuneable afmorgnergy, depending on particle size, and tingela
particles have lower absorption energy. The HOMOWMQJ energy level is decreasing when the diameter of
these dots is increased. The investigated the pii@orenergy shows peak in UV-vis range and rett.shine
position energy absorption will be increase whemnditer of the quantum dot is increasing.

[1] Pairot Moontragoon, Zoran lkonic and Paul Hsori, “Band structure calculations of Si-Ge—-Sn alloy
achieving direct band gap materials”, Semicond. Bethnol. 22, 742 (2007).
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Interactions between graphene or its oxide wihN, haveshown experimentally that could reduce the
operational temperature at which transistors, LE&id high potency diodes works [1,2]. The grapheade is

a very promising material for its own propertiesd dor its use in the production of graphene by otidn.
However theoretical papers that describe the uyiderphysics are scarce. In previous works we eggohthe
feasibility of a graphene monolayer grew over GA9@ surfaces[3] In this work we will present Diéns
Functional Theory (DFT) calculations, of the sueastructure resultant from introduction of oxygem @
monolayer of graphene to obtain a graphene oxidenotager. The wunit cell used was
3 3+x3 3graphene/4x4(0001)Galirst of all we considered the adsorption of a lermgxygen atom over the
carbon atoms, which are no equivalent due to thearaction with the Ga and N atoms of the substrahe
sites considered are: over Ga or N atoms, betweerGallium atoms, and some other sites. The &nargy
calculations show that the position between twoaens is the preferred adsorption site. Then wedinice
more oxygen atoms up to four by unit cell. Theddtction of oxygen favors the match among theasas
and the system changes its metallic charactersemaconductor one in relation to the oxygen contemally
we studied the adsorption of hydroxyl groups arftedint combinations of hydroxyl and oxygen. Theules
obtained seem to indicate that this could be a goethod to fine tuning the gap.

Acknowledgments: DGAPA project IN114817. We are grateful to A. Rgdez for his technical assistance.
Calculations were performed at the DGCTIC-UNAM ungmject SC16-1-IR-57.

[1] N. Han, et. aINATURE COMMUNICATIONS!(1452):1-8 (2013).
[2] B.J. Kim, et. alOptics Expressl8(22):23030-23034 (2010).

[3] M. Espitia-Rico, et. al. Appl. Surf. Sci., 376:11 (2014)
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Despite the impressive effects of drug deliveryagaaticlesin vitro, limited in vivo benefits have hindered
their clinical applications. Well-designed targetiand controlled release capabilities of nanogdediare often
compromised because of complexvivo situations. Here we introduce a new concept ofotemactivation of
tumor-targeted nanoparticles to increase anti-gathegapeuticén vivo by implementing photodynamic effects
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within reactive oxygen species (ROS)-degradabletpimketal micelles incorporating photosensitizerse
polymer micelles were fabricated from the self-adsly of the amphiphilic block copolymer of poly(1,4
phenyleneacetone dimethylene thioketal) (PPADT) polgethylene glycol (PEG). TPP and paclitaxel were
encapsulated within PEGPPADT micelles, whereby folic acid was decoratedtite surface of the micelles
by incorporating folic acid-PEG-b-PPADT. HelLa cellsre treated with the micelles at various conediains

of paclitaxel and exposed to visible light illumiizen (650 nm, 70 mW/cf) for 20 min. The intravenous
injections of the micelles with a low paclitaxelsdge (1 mg/kg), followed by visible light illuminah on
tumor sites were performed. Localized irradiatidrvisible light to the nanoparticles targeted tontu sites
selectively activates boosted release of anti-cancegs. Studies using a xenograft tumor mouse mode
demonstrated that the vivo therapeutic effects are very efficiently contrdliey light illumination. Our study
suggests that the ROS-sensitive degradable polgmanoparticles can be used as a new promisinfpptat
for light-controlled delivery of anti-cancer themjics.

[1] D.S. Wilson, G. Salmasso, L., Wang, S.V. Sitaaa, D. Merlin, and N. Murthy, Nat. Mater. 9, 92®10)
[2] J.S. Kim, S.D. Jo, G.L. Seah, I. Kim, Y.S. Nain)nd. Eng. Chem. 21, 1137 (2015)
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Simulations of Hydrogen Storage Capacities of Actated Carbons using Interaction Potentials that
include Dispersion Interactions

I. Cabria
Universidad de Valladolid, Departamento de Fisiegiica, Atomica y Optica, Valladolid, Spain

Simulations of the hydrogen storage capacities alivated carbons require an accurate treatmenthef t
interaction of a hydrogen molecule physisorbed o draphitic-like surfaces of activated carbonsictvhs
dominated by the dispersion forces. The simulatgitdgen storage capacities depend on the shapsoof t
regions of the interaction energy curve of ¢h a graphitic-like surface: The region around nieimum and
the tail region, the region far from the carbonface. This second region is especially importarthacase of
the simulation of the storage capacities of wideepdl1]. The dispersion interactions are descréemirately

by high level quantum chemistry methods, like theéSD(T), but those methods are computationally very
expensive for large systems and for massive simonkt DFT-based methods that include dispersion
interactions at different levels of complexity &es accurate, but computationally less expensive.
Calculations of the interaction potential energyHefphysisorbed on benzene and graphene as a furaftibe
H2-benzene and Hgraphene distance r have been carried out ussn@@SD(T) and MP2 methods, and DFT-
based methods that include the dispersion intera&tiThe obtained interaction potential energy ¥{r)each
method has been used with a quantum-thermodynamicdél of the physisorption of2Hbn surfaces [2], to
calculate the gravimetric and volumetric capacibésactivated carbons, simulated as benzene amhena
slit-shaped pores, as a function of pressure, testyre and pore width. The effect of the dispersnbaractions

on the calculated storage capacities, throughrtteeaction potentials V(r), is studied and evaldate

[1] G. Mpourmpakis and G. E. Froudakis, J. Nanadeinotechnol. 8, 3091 (2008)
[2] I. Cabria, M. J. Lopez and J. A. Alonso, Carltin 2649 (2007)
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Bologna, Italy.

The glassy carbon electrode (GCE) is popular irctedanalysis for its wide potential range, low ¢ost
availability, and chemical inertness in most elalgtes. However, during the oxidation of many analytes the
reproducibility and sensitivity of its responseeatairate due to the fouling of its surface [1]. &&ar nanotubes
and more recently graphene have attracted a gesatad attention [2], especially in the field ofechically
modified electrodes due to their ability to prometectron-transfer processes.

Due to the relevance of dopamine and catechol imicel and environmental fields we investigatedirthe
electroactivity at a GCE modified with a compositeade of multi-walled carbon nanotubes and
electrochemically reduced graphene oxide demonsfrathe significant improvement of the analytical
performances. The same composite was used to fupposinase or laccase to fabricate amperometric
biosensors for determining total polyphenols ircgusamples, based on the reduction of the enzyaligtic
produced quinone. Carbon based nanomaterialslsama used to induce the electrosynthesis of anmays,
such as layered double hydroxides (LDHs). LDHs hdeen extensively investigated for a lot of
electrochemical applications, especially for enestyrage and sensing. The LDH electrosynthesistlmas
advantage to generaite situ films displaying a good adhesion to the suppora imery short time [3]. Using
glucose as target, electrocatalytic activity wasfibto be higher than when LDH was depositedare GC.

[1] S. Palanisamy, S. K. Ramaraj, S.-M. Chen, T.6Niu, V. Velusamy, T.C.K. Yang, T.-W. Chen and S.
Selvam, J. Colloid Interface Sci., 496, 364 (2017)

[2] X. Mao and G.C. Rutledge, T.A. Hatton, Nanalag 9, 405 (2014).

[3] E. Scavetta, A. Mignani, D. Prandstraller, nElli, Chem Mat 19, 4523 (2007).
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Lanthanide phosphates nanomaterials have beentiradlygelevant since the end of the nineteenttitery and
are reported to have diverse applications suchnabe fields of luminescent materials [1], nucleste
treatment [2] and superhydrophobic materials [B]tHe past decades, attention has been focussdademn
preparation, characterization and application doethieir very interesting unique chemical and phgisic
properties such as very high thermal stability @@3C) and low solubility (Ksp = 1 — 1027) in water. These
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unique properties can be controlled by the morpipland size of the nanomaterials which in turn ban
controlled by fine-tuning parameters such as metlafdynthesis. Many methods such as sol-gel [¥¢ leeen
used to successfully synthesize lanthanide phosphat different nano-sizes and shapes. Howevesethe
methods are expensive (high temperature), invélgause of hazardous materials and lengthy synttiess.

We report for the first time the biosynthesis of lba nanomaterials using an aqueous extract from tte re
flowers of Callistemon viminalisa plant common in certain parts of South Afrisaroom temperature. There
was no use of inorganic, organic solvents or stafés in this method of synthesis making it envinentally
friendly. Their structural and optical propertieg édectron microscopy, infrared, powder XRD and Rarare
reported.

[1] K. Riwotzki, H. Meyssamy, H. Schnablegger, Aordowski, M. Haase, Angew. Chem., Int. Ed., 40, 573
(2001).

[2] M. Rappaz, M.M. Abraham, J. O. Ramey and LB&atner, Phys. Rev. B: Condens. Matter Mater. RPhys.
23,1012 (1981).

[3] S. Sankar, K.G. Warrier, J Sol-Gel Sci Techns8, 195 (2011).

[4] K. Rajesh, P. Mukundan, P.K. Pillai, V.R. Na&,G.K. Warrier, Chem. Mater., 16, 2700 (2004).
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’Dpto. Fisica Aplicada Ill (Electricidad y Electrésa), Facultad de Ciencias Fisicas, Universidad
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The bombardment of different [101] Co nanowireshwiitkeV argon ions is simulated by molecular dyreami
The aim of this article is to analyze the dependeasfcsputtering yield (number of atoms ejected ftbmtarget
per argon ion) on curvature of surface and sizexoMa@es are bombarded along the [010] directionisTh
election allows us to contrast results with pregitmmbardment simulations on {100} nanosurfaceffeint
cross-section shapes, and therefore, differentatures of surface, were used for nanowires: squaa)lar,
and rhomboid. Some works [1] point out that yieldreases for impact on convex surfaces. Besid#sratit
cross-section sizes were also considered. Spugtefield decreases with increasing this quantityil e
asymptotic value is reached. Simulation experimbate been carried out at low dose to avoid a guadace
damage. In fact, for small sizes, nanowire couthkrand divide into two parts. Dislocation movenart also
produce deformations in the bombardment zone. &8lits were compared with analytical values obthinge
the Sigmund model. This model considers that spngeyield is proportional to the deposited surfacergy.
Besides, it predicts a maximum for sputtering yigéda function of size and an asymptotic behavioernmthe
nanowire tends towards a bulk system. Simulatiort analytical results coincide in this range. Thgudar
distribution shows that the lattice structure dmiees the directions of ejection. In fact, <110rediions are
the favorite emission directions of atoms targetsiBes, ejection in the bombardment direction ésge with
decreasing the nanowire size.

[1] H.M. Urbassek, R. Mark Bradle¥).L. Nietiadi and Wolfhard Mdller, Phys. Rev. B,, 9165418 (2015).
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Crossover from compact to branched films in electrdeposition with surface diffusion
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We studied a model for thin film electrodeposition which the instability development by prefereicia
adsorption and reduction at surface peaks compéthssurface relaxation by diffusion. The model soiers
diffusion-limited aggregation of cations from a poped electrolyte and formation of mobile ad-pes after
their reduction. The activated surface diffusiortto$ ad-particle is represented by a sequencarafam steps
to neighboring lattice sites with a maximum Gf step trials G>>1), a detachment probability<l per
neighboring particle, and a no-desorption condit@omputer simulations of large deposits show tinmétion
of a compact layer followed by the growth of braedhdeposits. The maximal thicknessaf that layer
increases withG, but is weakly affected by. A scaling approach describes the crossover frotmogh film
growth to unstable growth and predicts@, with = 1/[2(1-)] 0.43, where 0.30 is the inverse of the
dynamical exponent of the Villain-Lai-Das Sarmaatpn that describes the initial roughening. Ugingvious
results for related deposition models, the thickregan be predicted as a function of an activatioergyfor
terrace surface diffusion and the temperature, thedsmall effects of the parameterare justified. These
predictions are confirmed by the numerical reswith good accuracy. We discuss possible applicatiaith a
particular focus on the growth of multifuncionalusttures with stacking layers of different porosity
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Effects of film growth kinetics on grain coarseningand grain shape

Fabio D. A. Aardo Reis

Universidade Federal Fluminense, Niteroi RJ, Brazil

We study models of grain nucleation and coarsedimgng the deposition of a thin film using numetica
simulations and scaling approaches [1]. The incan of new particles in the film is determineg lattice
growth models in three different universality clesswith no effect of the grain structure. Thetfireodel of
grain coarsening is similar to that proposed in. [gf in which nucleation occurs only at the suatg, and the
grain boundary evolution at the film surface isedetined by a probabilistic competition of neighingrigrains.
The surface grain density has a power-law decayy am exponent related to the dynamical exponenhef
underlying growth kinetics, and the average raditigyration scales with the film thickness with te@me
exponent. This model is extended by allowing nutesof new grains during the deposition, with dams$ but
small rates. The surface grain density crosses fvoer the initial power law decay to a saturati@h;the
crossover, the time, grain mass, and surface gexisity are estimated as a function of the nudeatte. The
distributions of grain mass, height, and radiugyrtion show remarkable power law decays, sintdaother
systems with coarsening and patrticle injectionhveékponents also related to the dynamical exporiém.
scaling of the radius of gyration with the heightdiative to the base of the grain show clearlyedent
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exponents in growth dominated by surface tensi@ahgaowth dominated by surface diffusion, thus itynbe
interesting for investigating the effects of kimetoughening on grain morphology. In growth domschby
surface diffusion, the increase of grain size watimperature is observed.

[1] F. D. A. Aardo Reis, Phys. Rev.95, 042805 (2017).

[2] Y. Saito and S. Omura, Phys. Rev8& 021601 (2011).

NANO-74
The Role of Nanocoating and Fluid PH Level on the hancement of Surface Hydrophobicity Behaviour
N. Alit2 J.A. Teixeird, A. Addalit, F. Al-ZubP, E. Shabah

1Cranfield University, School of Water, Energy amiv/itonment (SWEE), Cranfield, England, MK430AL, UK.
2Kuwait Institute for Scientific Research (KISR)ekgy and Building Research Center (EBRC), P.O. Box
24885, Safat 13109, Kuwait.

Experimental investigation was performed to highiithe influence of ionic bounding’s and surfacegioness
effect on the surface wettability between the salstand the fluid in contact to it [1-2]. Nanodogttechnique
via physical vapor deposition (PVD) process waslusefabricate Aluminum (Al) film of 100 nm, whiclhas
deposited on the surface of an Al sample of 25 mamdter by 15 mm height. Microstructures of the gias
before and after deposition were observed by uamgtomic force microscopy (AFM). A goniometer ded
was later used to examine the influence of surtapegraphy on deionised waters of PH 4, 7 and 9ldr®
through their contact angles with the substratéasar for both coated and uncoated samples. Itfovasd that
although the coating has reduced the surface rasghof the sample from 0.5 pm to 0.25 pum, by {lipart of
the microstructure gaps with Al nanoparticles, wettability was mostly effected by the ionic bourmtween
the surface and the free anions (Db&hd cations (B in the fluid. As the deionised water of PH 7 gare
average contact angles of°@nhd 42.6 for both uncoated and coated sample respectiVéhile reducing the
PH to 4, by adding HCL, gave an average contadearaf 63.8 and 107.7 and increasing it to 9, by adding
NaOH, gave an average contact angles of 7/aBé 106.74for the same previous samples order. The results
from this approach clearly shows that nanocoatiggificant endorse the hydrophobicity (unwittingfeet
between the surface and the fluid by modifying Bt¢ level of the fluid. These findings are substahti
attractive for a variety of applications such agplane wings, power plants, desalination plants] amwen
electronics when implemented in their system deBgn

[1] R.B. Leggat, S.A. Taylor, and S.R. Taylor, Adlen of epoxy to hydrotalcite conversion coatingis:
Surface modification with ionic surfactants. Callei and Surfaces A: Physicochemical and Engineering
Aspects, 210(1), 83-94. (2002).

[2] Z.H. Zhou, Q. Zhang, H.Z. Wang, Z.C. Xu, L. Zitp D.D. Liu, and L. Zhang, Wettability of a PTFE
surface by aqueous solutions of zwitterionic sudats: Effect of molecular structure. Colloids &8uffaces A:
Physicochemical and Engineering Aspects, 489, J70-2016).

[38] C.R. Szczepanski, F. Guittard, and T. Darmanitgcent advances in the study and design of
parahydrophobic surfaces: From natural examplesymthetic approaches. Advances in Colloid and flater
Science, 241, 37-61. (2017).
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nanoparticles as antifungal agents.
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Department of Medical Mycology and Parasitologyh@ud of Medicine, Shiraz University of Medical
Sciences, Shiraz, Iran.
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Sciences, Shiraz, Iran.

Intelligent drugs such as those controlled by magrferces could open a new horizon to overcomegdru
resistance. It has been shown previously that Ad Ao nanoparticles have considerable antimicrobial
activities. Hence, combination of these nano padievith Iron molecule could help one to guidetheeunule

to the infected area. In present study, we caoigdchemical synthesis and characterization a FEBPBG-Ag
and Fe304@PEG-Au nanocomposites which prepared asegshell nanostructures. Moreover, antifungal
activities of these molecules against some pathodengi were determined.

Fe304 nanoparticles were synthesized by co-pratiit of bi/trivalent iron ions. So poly ethylegéycol
(PEG) added as a shell on the surfaces of nanoleattFinally, Ag and Au ions reduced on the nanigas to
synthesis Fe304@PEG-Ag and Fe304@PEG-Au, resplgctiNanostructures were characterized with FT-IR,
FESEM-EDS, VSM, TEM and AFM. The compounds werel@tad for their antifungal activity against
A.fumigatus, A.clavatus and A.flavaesmd Candida species based on M27-A2 and M38-A protocols as
recommended by CLSI. Newly synthesized compountghard good antifungal activity, as they couldibih
the growth of the tested fungi at concentratiorl®f64 g/mL. Ag particles showed better activity than Au
particles. Concentration of these nano particladdcbe increased by magnetic force. Therefore,etimesvel
compounds with antifungal properties might be ug$ed treatment of localized infection and invasive
aspergillosis and candidiasis in specific locatorissue by magnetic fields.
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Hexagonal nanoplates of Ni(OHith a thickness of- 11 nm were synthesized by a simple hydrothermal
method. The formation of Ni(OkHphase was confirmed by XRD technique. TEM imagegaled a stacks of
hexagonal nanosheets with average nanoplates $ize @ nm. XPS results confirmed the elemental
compositions at the surface of Ni(QH)hich are in good agreement with XRD results. As kmown, the
properties of electrolyte affect the performanceswpercapacitor. Therefore, the electrochemicdbpaance
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of Ni(OH). electrodes were investigated in various aqueoestrelytes solution including 1M NaOH, 2M
KOH, and mixed of 1M KOH with 0.5M N&Qs. The electrochemical results showed that Ni(¢tctrode in
1M NaOH electrolyte reached the highest specifijgacdance of 447 F/g at current density of 1A/¢ thas
nearly two times higher than in 2M KOH electroly@énis can be attributed to the smaller ionic rachtidNa'

ion and a higher intercalation/deintercalation @t&la ions into the surface of Ni(OHkglectrode. In addition,
coulombic efficiency of 94% was found in 1M NaOHaaturrent density of 10 A/g. The capacity retenid
Ni(OH): electrode in 1M NaOH was maintained at about 1@@%r 1000 cycles. The present work proves that
the best performance of Ni(Off)anoplates was performed in 1M NaOH electrolyte.
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Synthesis, Characterization and Gas Sensing Propégs of Cadmium Tin Oxide Nanoparticles
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Since last decade synthesis and characterizatioaroposite metal oxides nanostructures and fintieg new
applications has become an active research fi€ddmium Tin Oxide (CTO), cadmium stannate is dnthe
promising composite oxide system among other coitgaxides like ITO, FTO, ZTO, etc. because of its
peculiar and interesting optical and electricalpamies. CTO system usually forms two polymorphsiely as
mono and di cadmium stannate CdSm@@d CdSnQ; respectively and both are good transparent sermigtar
oxides. There wide optical band gap and good candiycmake them very useful material for the apptions
such as a TCO substrate in solar cells, gas sengbosoanode material for solar water splittingteys
biodegradation process [1-4].

Herein we have synthesized pure single phase twhadric CdSnQ: and rhombohedral CdSa@anoparticles
by chemical methods. The structural, morphologiral optical properties of the synthesized nanapestiare
investigated using techniques such as X-ray difitac FESEM, EDX, TEM, UV-Visible, and Raman
spectroscopy. Synthesized £SdQ: nanoparticles by one step solution combustion atketiising stannous
chloride and cadmium nitrate as precursor andcairid is used as fuel. Synthesized nanopartickefoand to
have orthorhombic phase with cubical shape pastielegh edge length around 20 nm and UV- Visible
spectroscopy measurement confirms there band g38isV. The gas sensing properties of the syrtbdsi
nanoparticles at three different temperatures édatile organic compounds (VOC) vapours and ammga®
Our study suggests that the orthorhombic phas&@a has better sensitivity and response time for preman
gas against the other gases.

[1] Sarika A. Kelkar et.al. Energy Environ. Sci,, 3581 (2012).

[2] Aparna Deshpande et.al. J. Mater. Chem. A92, (2014).

[3] K. Jaydheepan and C. Sanjeeviraja, Journalhandstry, vol. 2014, Article ID 245918, 6 pagesl120
doi:10.1155/2014/245918.

[4] Derke R. Miller, Sheikh A. Akbar, Patricia A.dfris, Sensor and Actuators B 204, 250-272, (2014).
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Radiation curing is one of the most effective pss&s to produce rapidly composite materials at embbi
temperature. Silica nanopatrticles can be introducidradiation curable resins to produce scratahabrasion
resistant materials, which can be used in coatpgi@ations. In preparation of radiation cured poéric
nanocomposites for wood based products, we symz#@ebgiadiation curable organic-inorganic nanopasicl
from silica/acrylates system. These nano-sizedsspirticles were used as fillers. Epoxy acrylatas used as
prepolymer while pentaerythritol triacrylate (PE7JlAvas used as monomer. The epoxidized acrylata resi
synthesized from palm oil based product (EPOLA) b®-renewable raw materials was also used in the
system. The surface of the silica was chemicallylified to improve the embedding of the filler withthe
acrylate matrix. Modification of the silica surfas@as done by heterogeneous hydrolytic condensatiaction

to overcome the problem of incompatibility with gates at high silica contents. In these invesiget,
ultraviolet (UV) light and electron beam (EB) ratilim were used to cure coating materials containiffgrent
proportions of nanoparticle (S the influence of various factors such as diffiétgpe of photoinitiators and
other additives in the formulations were also beerestigated. The cured films were characterizedgbly
fraction and swelling techniques. The effect of oparticles on the performance and properties ofctired
coating such as pendulum hardness, scratch andi@braesistance were also been determined. The
nanoparticle induced both a bulk and a surface fication of cured coatings with an increase geltenhand
surface hardness by increasing the amount of sifittathe radiation curable resin. The strong deseeon
water uptake in the presence of SiGakes these nanocomposites particularly integggbinour investigation.

[1] C. Decker, L. Keller, K. Zahouily, S. Benfartiplymer, 46, 66406648, 2005.

[2] N.G. Salleh, H.J. Glasel, R. Mehnert, Radidty$ Chem., 63, 47379, 2002.

[3] M. Alexandre, P. Dubois, Mater. Sci. Eng., 282000.

[4] C. Decker, Prog. Polym. Sci., 21, 593, 1996.

[5] N.S. Allen, M. Edge, J. Oil Colour Chem. Assdtl, 438, 1990.

[6] H.J. Glasel, E. Hartmann, R. Mehnert, D. HirsRhBottcher, J. Hormes, Nucl. Instrum. Meth. RiRss.,
B 151, 200, 1999.
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Mn1xNixCo04 (x = 0, 0.05, 0.1, 0.15, 0.2) nanoparticles waeppred by a simple polymer solution method
using polyacrylonitrile (PAN) as a polymer souraedaVin and Co nitrates as metal sources.The prepared
precursor was calcined 600°C for 2 h. The calcisaahples were characterized by X-ray diffraction DR
transmission electron microscopy (TEM), and X-ragsa@aption near edge structure (XANES). The
electrochemical performance of these :MYixC0o.O4 nanoparticles as a supercapacitor was investigayed
using a three-electrode cell system in 6.0M KOHctetdyte. The results show that the highest specifi
capacitance of 289 Flgat 1.0 A ¢ were obtained for MyeNio2C004 nanoparticles and a good capacity
retention of 70.3% after 1000 continuous chargehdigge cycles. The excellent capacitive properdies
stability suggest that the M#Nio2CoOs nanoparticles could be promising electrode materiédr
supercapacitors.
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Metal-free polyphthalocyanine — 2D conductive polyrar

D.M. Sedlovet} V.I. KorepanoV, M.V. Shuvalo¥, I.I. Khodos

lnstitute of Microelectronics Technology and Higlwr® Materials RAS, Chernogolovka, Russia.
2Moscow State University, Moscow, Russia.

After the discovery of graphene the scientific cammity is carrying out active research of its analeg2D
conductive polymers. Polyphthalocyanines (PPCs)aanmique class of organometallic compounds, haging
number of unique properties [1], which make themywveromising material for semiconductor technology,
electrochemical and gas sensors, organic lightteitdiodes, catalysts. PPCs are also a potendisé lior
spintronic devices [2]At present, several groups have attempted to sgizighe PPC thin layers, but
structurally uniform films with a high polymerizati degree were not obtained. Earlier we reporteeMaroute

to the synthesis of copper PPC thin films throughttvo-zone chemical vapor deposition [3]. Thisrapph is
suitable for metal-free polyphthalocyanine-PC) synthesis on Mo-doped surfaces, since it avknthat
molybdenum can catalyze the PPC formation withtwet ihcorporation in the polymer. For the practical
applications, HPPC is likely to be of the highest value, becawse hydrogen atoms should undergo easy
substitution by a large number of metals. This gie® approach to make an universal polyphthaloogani
matrix.
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The results of infrared and X-ray photoelectroncspscopy, as well as transmission electron miapgc
shown that in this way #*PC films of high uniformity and high polymerizatialegree can be obtained. The
proposed method is highly promising for obtainiilghé, which can be used in optics, catalysts anmb@es.
This work was supported by Russian Foundation mi@Research (project no. 17-73-10128).

[1] D. Wohrle et al., JPP, 4, 491 (2000).

[2] W.J. Cho, Y. Cho, S.K. Min, W.Y. Kim, K.S. Kind. Am. Chem. Soc., 133, 9364 (2010).

[3] D.M. Sedlovets et al., Mat. Res. Bull., 48, 392013).
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Electron beam assisted chemical vapor deposition 8D carbon structures

D.M. Sedlovets, M.A. Knyazev, O.V. Trofimov

Institute of Microelectronics Technology and Higlwr®y Materials RAS, Chernogolovka, Russia.

At present, the chemical vapor deposition (CVDdie of the most popular methods of carbon matesiads
various semiconducting thin films obtaining. Theref the search for tools to control the CVD precasan
actual problem. It is known that the state of thistrate is one of the factors influencing the thims
deposition. In the present work, we describe tflaence of e-beam irradiation of the SHayer on the process
of carbon structures obtaining.

We were the first who found that a preliminary edmeexposure of the substrate strongly affects dke of
graphene-like films deposition on dielectrics [t]should be noted that this effect is not relatedhe carbon
contamination, which can be formed on the samptéasa in scanning electron microscope during ebectr
exposure. The effect is a complicated phenomenothé\present time, the influence of a preliminafgeam
exposure of the substrate on the graphene-likesfgnowth can be assumed to arise as a result ofiogahe
substrate. The magnitude of the accumulated chaagealso affect the synthesis and properties ot#éneon
structure. Therefore, Siubstrate was further irradiated by electrons wathous exposure doses according to
a specific scheme.

Carbon structures were grown at a reduced pressaréow-type quartz reactor by pyrolysis of etbbwapor.
On the sites exposed by different doses, the groateh of the carbon material was different. As sulte we
obtained 3D carbon structures. The structures mbdavere investigated using Raman spectroscoptamaic
force microscopy. This work was supported by Rus$taundation for Basic Research (project no. 17-72-
20044).

[1] M.A. Knyazev et al., Mat. Res. Bull., 86, 3220(7).
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Preparation and characterization of tea polyphenoloaded porous core-shell nanofibers
Y.R. Wang, L.Xu. *1

L Soochow University, CN

This study focused on the fabrication, charactéonaand release properties of tea polyphenol (6Bjled
electrospun porous core-shell structured nanofid2using the coaxial electrospinning process, prguédymer
systems were employed and parameters were adjudtecefore, ideal porous core-shell structured fibars
were produced and the release behaviour of TP dmukffectively controlled.

The morphology, structure and properties, of TRIémhelectrospun porous core-shell structured nb@iHi
were investigated by a combination of flourier sfammation infrared spectroscopy (FTIR), thermograatric
analysis (TGA), scanning electron microscopy (SEMgnsmission electron microscopy (TEM), X-ray
diffraction (XRD) and et al. The results showedaidgorous core-shell structured nanofibers wereessfully
prepared.

Finally, the cumulative drug release rate of TPd&xh porous core-shell nanofibers were determined by
ultraviolet spectrophotometer, and the antibadteffacts of these nanofiber membranes were ingat&d. The
results showed the porous structure of core-slalbfibers could enhance the release propertie®and the
antibacterial effects.

[1] Thuy Thi Thu Nguyen, Jae Goo Lee and Jun Sek, BaMacromolecular Research. 19,370-378(2011)
[2] ZY Sun, CX Fan, XP Tang, JH Zhao, YH Song, ZBa8§, L *Xu, Applied Surface Science, 387: 828-
838(2016).
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Lattice Distortion Model: Events’ Scaling on a Horizon of Space-time
A. Jutad

tUniversity of Technology, Kaunas, DonelaiStr. 73, 44249, LT.

As the standpoint of this study is a creation oftrod based on the multi-scale modelling that wasseh as a
way to collect and, in the case of high probabititynparable with the experimental results or methtmshare
all possible natural phenomena as some evidengpkysical reality in crystalline materials. It aldwects to the
physical ascription of events related to the time distance, velocity and temperatures that mangdaall
together [1, 2]. The content of present study tteebe more consequent, paying parallel attentooadjacent
disciplines and methods. Generally, the mecharndl thermodynamic states are crammed in so catied n
holonomic mechanical system as a possible caus®mk transformations of energies at atomic scae, a
assuming this, we always are moved away from thedation point that requires an assimilation ofdtic and
potential energies. In the energies’ exchange arslyhe entropy is the result of some kind of renadity
(related to kinetic energy) and irreversibilityl&td to potential energy) processes. The energmdiliarities
may naturally be as a source of in-/extrinsic exgiesof temperatures in a process of heat transfer.
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One of the main theses presented in this reseaittiat the scaling of time and distance does nplagxspace
behaviour up to/beyond a point of bifurcation anthe applied computational procedures firstly demaode
sophisticated insights and verifications amongthie®ries that successfully are being used nowadays.

[1] G. 't Hooft, Dimensional Reduction in Quantumaity, Utrecht Preprint THU-93/26, gr-qc/9310006.
[2] L. Susskind, The world as a hologram, Utredlggdeint SU-ITP-94-33, hep-th/9409089.
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A Study on Antimicrobial Activities of Ni-coated CNT-reinfored Nano Composites
W. Han'?, H. H. Kim'2, Y. K. Park, J. H. Sonj J. H. Kan{, J. K. Leé&, M. H. Son§ and B. J. Kin&"

Korea Institute of Carbon Convergence Technologpnju 54853, Korea
2Chonbuk National University, Jeonju 54896, Korea

3 University of Seoul, Seoul 02504, Korea

4Sejong University, Seoul 05006Seoul, Korea

>Development Department, llsan Engineering, Cheo§211, Korea

In the last few decades, there has been increagerkst in antibacterial materials because of tiageof
environmental pollution [1]. Especially, antimiciab polymer composites are interesting and promgisin
applications. They can effectively control the mlwal contamination by inhibiting the growth of
microorganisms (bacteria, yeasts, moulds), whichmadly comes into direct contact [2]. This studyswa
conducted to develop novel antimicrobial nano-cositps, with the functionalized carbon nanotube (ENT
CNT was prepared by a pellet type using water dhdnel as a binder for filling amount (or filler ment) in
the composites and work convenience. In order tpannantimicrobial properties, nickel (Ni) coatimeas
carried out by a well-known chemical reduction noethFE-SEM, EDS and XPS were used to charactdrze t
Ni layer on the Ni-CNT. The mechanical strengtahocomposites according to the amount of CNThglli
was studied by tensile strength and fracture toagbitests. Staphylococcus aureus (S. aureus) ahériehia
coil (E. coil) were employed as the target bactarin antimicrobial activities. From the resultswis found
that the mechanical properties of nano-composite evdnanced with increasing metal and CNT contelsb,A
the Ni coating was confirmed to play an importaokerin the bactericidal action of antimicrobial nan
composites.

[1] J. Vartianen, E. Skytta, J. Enqvist and R, Alsieen, Packag. Technol. Sci., 16, 223 (2003).
[2] P. Dallasa, V. K. Sharmab and R. Zborila, A@wlloid Interface Sci., 116, 119 (2011).
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Effects of Nanostructured Ni-coating on the ThermalConductivity of Ni-CFs/Graphite
Flakes/polypropylene Nano-composites

W. Han?, K. W. Kim*2, B. J. Kim-*

Korea Institute of Carbon Convergence Technologpnju 54853, Korea
2Chonbuk National University, Jeonju 54896, Korea

Commonly used polymers are electrical insulatots wilow thermal conductivity [1]. By the addition fillers

to polymer the thermal behaviors of the polymers lsa increased significantly. Thermally conductadymer
composites have been prepared traditionally byragtliermally conductive fillers, eg, graphite, carldibers,
carbon blacks, ceramics or metallic particles. Garbased fillers appear to be the best promisiterdi
coupling high thermal conductivity and lightweighihere is a strong interest to improve thermal catidity

of polymer composites by using carbon fibers (CPd30, in order to improve the thermal conductiyitiie
carbon fiber surface can be modified, such as mgtding, direct grown CNT and thermally conductive
material coating. In this work, hybrid fillers, su@as carbon fibers (CF) and graphite flakes (GFrew
employed to prepare polypropylene(PP) based thewuafuctive polymer nano-composites. In order to
increase good thermal conductivity of the nano-cositps, nano-size nickel particles were coated ashan
fibers by a chemical reduction technige as a fonctf metal content. The nano-size nickel-coatethara
fibers with various metal content were preparedLid inch size, and reinforced with 20 phr in alhoa
composite samples by a compression molding tecknifue content of graphite flakes were fixed apBOas

a thermal conductive additive. From the results,oliserved that the thermal conductivity of the naize
nickel-coated CF/GF/PP were enhanced with metalecoron the fiber surface. This result indicatest thetal
coating on the fibers can act like a heat gate éetmGF and CF resulting in a decrease in the thdoss of
the nano-composites.

[1] S. Y. Pak, H. M. Kim, S. Y. Kim and J. R. You@arbon, 50, 4830 (2012).
[2] W. Zhou, P. Xiao, Y. Li and L. Zhou, Ceram. .Ir?9, 6569 (2013).
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ELECTROCHEMICAL PERFORMANCE OF METALLURGICAL GRADE  SILICON DECORATED
GRAPHENE ANODES

G. Hatipogld-?', M. Alaf3, D. Uzur¥'H. Akbulutt

1 Sakarya University, Engineering Faculty, DeptMstallurgy and Materials Engineering, Esentepe Casp
54187 Sakarya/TURKEY

2 Tubitak, Marmara Research Center, Energy Instjtitocaeli/Turkey

3 Bilecik Seyh Edebali University, Engineering HaguDept. of Metallurgy and Materials Engineering,
Gulumbe Campus, 11210 Bilecik/ TURKEY

Silicon (Si) is a very attractive candidate anodseral for secondary lithium ion batteries becaofsalloying
with lithium. Thus, it exhibits the highest theacat energy storage capacity of 4200 mAh/g which is
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approximately 10 times higher than graphite anod¢erral (372 mAh/g) [1,2]. On the other hand, tlu®mp
cycling stability of the silicon based anode matsribecause of the severe volume expansion duneg t
intercalation/deintercalation process inhibits agplication. There are different methods to overeotie
volume expansion problem. Using different nanostmas of Si materials such as nanowires [3], nadrex4],
nanofibers [5] and porous materials [6], thus ggttenough vacancies for the volume change durieg th
lithiation and de-lithiation process is one of nueth. On the other hand, using of silicon-carbonridyb
structures such as CNT or graphene are integratedtihe Si material as anode is the second metipd |
Because of metallurgical grade silicon is cheapraadily available, using of this type silicon dama solution
for the development of li-ion batteries.

In this work, we reported the synthesis of Silicer@phene/MWCNT composite structures which were
produced via high energy ball milling and slurrcheique. Firstly, the large metallurgical gradecsih
particles were converted micrometer silicon pagcvia high energy ball milling method. Then thengkes
were coated with carbon and etched by using hyalbaft acid. Graphene oxide was produced by Hum#ier [
method and reduced to graphene with hydrazine tydm@ution. Silicon/Graphene/MWCNT electrodes were
produced via slurry technique.

Electrodes were prepared with different ratios €iEt@n. The structure and morphology of the comteosi
electrodes were characterized by X-ray diffractiBaman spectroscopy, scanning electron microscopg.
electrochemical characterization tests includindvajaostatic charge/discharge, cyclic voltammetryd an
electrochemical impedance spectroscopy (EIS) measent of the electrodes were carried out by using a
CR2032 test cell. These high-performance graphempasted composite electrodes provide competitive
properties relative to other electrode materiatd_faon batteries.

1. V. Etacheri, R. Marom, R. Elazari, G. Salitraldh Aurbach, Energy Environ. Sci., 2011, 4, 32283

2. B. Scrosati, J. Hassoun and Y. K. Sun, Energyren. Sci., 2011, 4, 3287-3295

3. C.K. Chan, H. Peng, G. Liu, K. Mcllwrath, X.Fa&anhg, R.A. Huggins, et al., High-performance lithiu

battery anodes using silicon nanowires, Nat Nar@088) 31-35. http://dx.doi.org/10.1038/nnano.20807T.

4. M. Park, M.G. Kim, J. Joo, K. Kim, J. Kim, S. Ahet al., Silicon nanotube battery anodes., Nagtt R

(2009) 3844—7. doi:10.1021/n1902058c.

5. L. Ji, Z. Lin, M. Alcoutlabi, X. Zhang, Recen¢eelopments in nanostructured anode materials for
rechargeable lithium-ion batteries, Energy Envi®ai. 4 (2011) 2682. doi:10.1039/c0ee00699h.

6. X. Feng, H. Cui, R. Miao, N. Yan, T. Ding, Z.&i, Nano/micro-structured silicon@carbon compasitk
buffer void as anode material for lithium ion bagteCeram. Int. 42 (2015) 589-597.
doi:10.1016/j.ceramint.2015.08.152.

7. M.L. Terranova, S. Orlanducci, E. Tamburri, VugBelmotti, M. Rossi, Si/C hybrid nanostructures Ei-

ion anodes: An overview, J. Power Sources. 2464P067-177. doi:10.1016/j.jpowsour.2013.07.065.

8. W.S. Hummers Jr, R.E. Offeman, Preparation aplgitic oxide, J. Am. Chem. Soc. 80 (1958) 1339.
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Physical properties of titanium oxide thin films prepared by sol—gel spin coating
Su-Shia Lin *, Zi-Jie Wu

Department of Applied Materials and OptoelectroBitgineering, National Chi Nan University, Puli, Nan
Hsien 54561, Taiwan, R.O.C.

TiO2 is one of the most extensively studied tramsitnetal oxide because it possesses excellenegrep such

as chemical stability, non-toxicity, transparenbigh refractive index, and high dielectric constari—3 .
Therefore, TiO2 thin film can be a promising makand has a variety of applications for electroaafic
displays, dye-sensitized solar cells, gas sensmtieflection films, planner wave guides, and cagttifilters.
For environmental concerns, TiO2 is extensivelyduse photodegradation of organic and inorganidysahts,
photovoltaic energy production, and hydrogen prtidncby water photosplitting. TiO2 thin films haween
prepared by several techniques, including chemwegdor deposition (CVD), electron beam evaporation,
sputtering, pulsed laser deposition (PLD), spraplygis, and sol—gel process.

In general, sol-gel methods are more flexible afféromany advantages, such as low-cost processing,
simplicity, easy coating of large surfaces, exceliglm homogeneity, low-temperature processing] &nme
ability to produce fine films. In addition, sol-getocess does not require any high vacuum equiprethis
study, titanium oxide thin films were prepared loy-gel method using spin—coating technique. Thiiémice

of aged sol and annealing temperature on the pdiysioperties of titanium oxide thin films were @stigated.

[1] A.S. Guzenda, M.G. Lipman, H. Szymanowski, dwalski, P. Wojciechowski, T. Halamus, A. Traczjih
Solid Films 517, 5409 (2009).

[2] Masahisa Okada, Yasusei Yamada, Ping Jin, MaBatrawa, Kazuki Yoshimura, Thin Solid Films 44272
(2003).

[3] U. Diebold, Surf. Sci. Rep. 48, 53 (2003).
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Wettability and optical properties of SnO-Sn0O2-Sbh2@ thin films deposited by simultaneous RF and DC
magnetron sputtering

Su-Shia Lin *, Chung-Kai Peng, Cho-Wei Li

Department of Applied Materials and OptoelectroBimyineering, National Chi Nan
University, Puli, Nantou Hsien 54561, Taiwan, R.O.C

Transparent conductive oxides (TCOs) of indium exitin oxide and zinc oxide are widely used in many
optoelectronic applications of heat mirror, solaelis; transparent electrode, liquid crystal displ@CDs), flat
panel displays (FPDs), and light emitting diode&s) because of their high optical transmittancehia
visible light region and high electric conductivif¥, 2]. This has stimulated research for findirgvnand
lowcost TCO materials containing more abundant etgm In recent years, SnO2-based TCOs have atiract
considerable attention in experimental and thecmkstudies owing to its high chemical stabilityvasll as
excellent electrical and optical properties.
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Thin films based on tin oxide with an additionaldexincorporated instead of expensive catalyticanatuld

be investigated. In addition, tin oxide existswotforms-stannous oxide/tin monoxide (SnO) andretan
oxidef/tin dioxide (Sn0O2). The conversion of SniBNO2, during the heating process, and presenuexet
phases (SnO + Sn0O2) may affect the performandamfitm. SnO-Sn0O2-Sb203 thin films were prepargd b
simultaneous RF and DC magnetron sputtering invioik. To ensure that the coexistence of SnO ar@P3n
the deposited films, the substrate temperatureps &s high as possible. The object of this stady i
investigate the way in which the ratio of O2/Ar gsare affects the structure, wettability and opfcaperties
of SnO-Sn02-Sb203 thin films.

[1] D. Kim, S. Kim, Thin Solid Films 408, 218 (2002
[2] Y. Huang, G. Li, J. Feng, Q. Zhang, Thin Sdfitms 518, 1892 (2009).
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Synthesis of hybrid nanoparticles composed of doxabicin/PLGA/chitosan/graphene oxide
Y. Takeucht, Y. Nagaoka T. Uka?, T. Maekawa?

1Graduate School of Interdisciplinary New ScienagyorUniversity, 2100, Kujirai, Kawagoe, Saitama 350
8585, Japan
Bio-Nano Electronics Research Centre, Toyo Uniwgr&i100, Kujirai, Kawagoe, Saitama 350-8585, Japan

It is well known that the biocompatibility of polgCtic-co-glycolic acid) (PLGA) is high, thanks tehich
PLGA-based nanopatrticles (NPs) have been interysstatlied for biomedical application [1]. It is @alknown
that graphene oxide (GO) possesses high bioconiggfidow toxicity and high thermal conductivity.
Therefore, GO has been paid a lot of attentiorsta &ehicle for drug delivery and a medium for plio¢rmal
therapy. In the present study, doxorubicin (DOXgded PLGA NPs (Fig. 1a), which are immobilised with
chitosan and GO, (DOX-PLGA-GO NPs) (Fig. 1b) aretegsised and the structures are fully charactébye
SEM, TEM, FTIR and XPS. The surface charge and diggibution of the NPs dispersed in water ar® als
measured by Zetasizer.

[1] F. Danhier, E. Ansorena, J.M. Silva, R. Cocd,.ABreton, V. Préat]. Control. Releas#61, 505 (2012).
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Patterns formed by magnetic particles in combined dand ac magnetic fields

A. Ben Salah Y. Nagaoka T. UkaP, H. Morimotd-?, T. Maekaw&?

1 Graduate School of Interdisciplinary New Scierit@yo University, 2100 Kujirai, Kawagoe, Saitama 350
8585, Japan

2 Bio-Nano Electronics Research Centre, Toyo Unitsgr&100 Kujirai, Kawagoe, Saitama 350-8585, Japan

Patterns formed by magnetic particles in externagjmetic fields have been paid a lot of attentiomtcecent
years aiming at the utilisation of the patterns tfog construction of nano/micro structures on thdase of
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substrates and devices [1]. Here, we study thepatformed by paramagnetic microparticles subgetdeac
and dc combined magnetic fields which are appligttisronously in orthogonal directions to each ofl2¢r
The structure of the resulting assembled microglagiis observed with a digital microscope. Itaarfd that the
cluster structures change depending on the coptn@meters such as the frequency of the ac madiedtic
and volumes fraction (see Figure 1). The dependehtkee dynamics and structures of the clusteig; ¢he
growth, fractal dimension and pair-correlation fiime of the clusters, on the control parameterdully
analysed and clarified.

[1] A. Baliyan, Y. Nakajima, T. Fukuda, T. Uchidk, Hanajiri and T. Maekawa, J. Am. Chem. Soc. 138l7-
1053 (2014).
[2] Y. Nagaoka, H. Morimoto and T. Maekawa, Langm@i7, 9160-9164 (2011).
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1 Graduate School of Interdisciplinary New ScienagydrUniversity, 2100, Kujirai, Kawagoe, Saitama 350
8585, Japan.
2Bio-Nano Electronics Research Centre, Toyo Unitgrgil00, Kujirai, Kawagoe, Saitama 350-8585, Japan

Magnetic nanoparticles have been paid a lot ohtti® to in recent years aiming particularly at thidisation of
them in the field of biomedicine; e.g., hyperthertneatment of cells, magnetic separation of egl$ drug delivery
to target cells. Magnetic particles have been gmled by photolysis irradiating a laser beam soier-critical
CO [1]. It is also well known that the size and shapbecrystals can be controlled by changing the Igtim
temperature [2]. In the present study, we proposeihod of synthesising magnetic nanoparticlepyralysis in
ethanol, in which ferrocene is dissolved. 23.6 mdeaocene and 3.95 g of ethanol are confined BOamL
container made of stainless steel. The temperahderessure of the solution are, respectivelyats@50 °C, 2.86
MPa), (300, 3.14), (350, 3.41) and (400, 3.69) ¥dn and then the solution is cooled naturally ddevmoom
temperature. The material produced is separategtiyifugation and dried in a desiccator for 24 le structures
of the material are observed by a scanning eleaioroscope (SEM) (see Fig. 1). The magnetic ptgseand the
structures of the material are also measured bwypersquantum interference device (SQUID) and X-ray
diffractometry (XRD). The dependence of the sizggape and quantity of the nanoparticles on the s¥ioth
temperature is clarified.

[1] T. Hasumura, T. Hukuda. And T. maekawvaNanopart. Redl 3, 53 (2011)
[2] X. Wang, Z. Zhao, J. Qu, Z. Wang and J. QiwstrGrowth Des. 10, 2863 (2010).
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Formation of concentric patterns composed of fulleene nano-fibres via convective self-assembly

S. Kurosd, H. Morimotd, G. Takask T. Masuda T. Maekawa

Bio-Nano Electronics Research Centre, Toyo Uniwgr&il00, Kujirai, Kawagoe, Saitama, 350-8585, Japa

Nano/micro patterns can be formed via both top-dawra-fine processing and bottom-up self-assembly
technology. Periodic patterns formed via bottomsefi-organisation has been actively investigatedesent
years [1]. Various patterns can be formed by naimoénparticles directly on the surface of subssadad
devices utilising so-called the coffee ring effastich is expected to be applied to the developnaéritio
sensors and photonics materials [Rjs known that spiral patterns of fullerene maeies can be quite easily
deposited on the glass substrate utilising theeeofing effect [3]. In the present study, we susisly
synthesise concentric patterns of arbitrary shapesposed of fullerene nano-fibres, evaporatingapldt of
fullerene-sulphur solution in cavities of differesihapes such as a circle, triangle, quadranglerfammbus,
which are placed on a glass substrate. The depeadanthe concentration of the solution and th&iahi
temperature of the substrate on the patternsiigieth

[1] D. Mijatovic, J. C. T. Eijkel and A. van d@&erg, Lab on a Chip, 5, 429 (2005).
[2] S. Watanabe and M. T. Miyahara, Advanced Pow@ahnology, 24 897 (2013).
[3]1 Y. Chen,et al, Appl. Phys. Lett., 102, 041911 (2013).
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Combustion Synthesis of Silicon Dioxide Nanopartiels using Premixed Burner with Central Precursor
Port

P. H. Leé, S. S. Hwany

lIncheon National University, Incheon, Yeonsu-G122 KR.

Silicon dioxide (SiQ) nanoparticles are used as additives in plastich rabbers to improve mechanical
properties of elastomers and in liquid systemsrprove the suspension behavior [1]. Combustionh®gis$ is
an effective technique to produce a wide varietaadfanced materials that include nanoparticlesnetdhape
products of ceramics, intermetallics, compositesfanctionally graded nano size materials [2].

The objective of this research was to investigagéecombustion synthesis of silicon dioxide nanaplag using
the premixed burner effective to mass productiomarfoparticles. The premixed burner consists desny
plate to form stable premixed combustion flame. Brenze sintering plate was 5cmx5cm cross sectiohaa
thickness of 0.6cm and consisted of central precypsrt on the sintering plate.

The results show the blue flame is found to be wtaple at heating loads 1.5 kW by implementingptaper
sintering plate. The blue flame has a wide stabrggion and showed the lowest CO and NOx emisaton
equivalence ratio. CO emission was measured 3pptrnofd/gen base) from 0.708 to 0.804 of equivaleate r
and NOx emission is 67ppm (0% oxygen base) undesdime equivalence ratio. The synthesis flamerpatte
were taken by decreasing the premixed burner elguivaatio at a fixed heating load. As the synthdkime
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patterns was changed from red radiation flame takwielue flame with decreasing the premixed burner
equivalent ratio at the constant silane concewinati

[1] Y. Ji, H. Y. Sohn, H. D. Jang, B. Wan and T.Ring, J. Am. Ceram. Soc., 90 (12), 3838-3845 (2007
[2] A. S. Rogachev and A. S. Mukasyan, Combustamrhaterial synthesis, CRC Press, (2011).
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Activity of an enzyme immobilized on ferromagnetigoarticles under an ac/dc combined magnetic field
M. Karube, M. Suzuki, T. Mizuki, T. Maekawa and Morimoto

Bio-Nano Electronics Research Centre, Toyo Uniwgr&il00, Kujirai, Kawagoe, Saitama 350-8585, Japan

Ferromagnetic particles subjected to a radio fraquealternating magnetic field dissipate heat cduisg
magnetic hysteresis and eddy currents. We have minated that an enzyme immobilized on ferromagneti
particles is activated under an ac magnetic fietthks to heat generation from the particles [1tRthis study,

we show that the enzymatic activity is further gesed under an ac/dc combined magnetic field. We
immobilize -amylase on iron particles and analyze its activitger an external magnetic field. Fig. 1 shows
the SEM image of the-amylase/iron particle hybrids. We find that thé\aty of -amylase on the particles is
raised by an ac/dc combined magnetic field compaoethat under an ac magnetic field and the agtivit
increase changes depending on the angle betweeat #red dc magnetic fields. We make clear the dbgprere

of the enzymatic activity on the experimental pagters such as the amplitude of the ac magnetd &ietl the
angle between the ac and dc magnetic fields.

[1] M. Suzuki, H. Hayashi, T. Mizuki, T. Maekawadahl. Morimoto, Biochem. Biophys. Rep., 8, 360 (2016
[2] M. Suzuki, A. Aki, T. Mizuki, T. Maekawa, R. @dsi and H. Morimoto, PLoS ONE, 10, e0127673 (2015).
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Enhancements of hydrogen adsorption in M-MOF-525 (MZr, Ti and V): A first-principle study

P.SuksaengratV. Amornkitbamrung?2and_P.Srepusharawéé

Department of Physics, Faculty of Science, KhomKaeiversity, Khon Kaen, 40002, Thailand.
’Integrated Nanotechnology Research Center, KhoenKaniversity, Khon Kaen, 40002, Thailand.
3Nanotec-KKU Center of Excellence on Advanced Nateniads for Energy Production and Storage, Khon
Kaen, 40002, Thailand.

Electric and hydrogen adsorption properties of géhd#fferent Metal-Organic Framework-525 (MOF-525),
namely M-MOF-525 (M=Zr, Ti and V) were computed \lee state of the art first-principle technique.rOu
calculation results revealed that the bond lenggtereen M-O (M=Zr, Ti and V) of the metal-oxide sfer unit
increases as a function of atomic radius of metahetal-oxide cluster. The increasing of the M-Gtalice
results in enhancement of electric dipole momenMeMOF-525. To investigate the hydrogen adsorption
property, the hydrogen physisorption energy atoteriadsorption sites in the M-MOF-525 was deterthif®r
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each adsorption site, two orientations of H-H bagdinamely parallel and perpendicular were consitler
Based on our calculations, it was found that M-M&X¥5 (M=Zr, Ti and V) are magnetic materials. Thss i
because the energy obtained from spin polarizedulzdions is lower than that from spin unpolarized
calculation. Moreover, the averaged M-O distanaes2a24, 2.05, and 2.10 for Zr-, V- and Ti-MOF-525,
respectively. Moreover, five stable adsorptionssitar placing hydrogen molecule on the M-MOF-52%ate
was found. Our results also revealed that the @ A-MOF-525 are unable to bind hydrogen moleculdts
surface. For Zr-MOF-525 [1], the hydrogen can toapthis structure with hydrogen adsorption eneangmng
from 0.04-0.15 eV/H Finally, we believed that the Zr-MOF-525 can Is=di as low temperature hydrogen
storage material.

[1] W Morris, B. Volosskiy, S. Demir, F. Gandara, IR McGrier, H. Furukawa, D. Cascio, J. F. Stoddand
O. M. Yaghi, Inorg. Chem. 51, 6443-6445 (2012)
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Synthesis and Physical Properties of Delafossite B@: p-type Transparent Conducting Oxide
S. Traiphop, J. Yonchdi, T. Kamwann&??3

Department of Physics, Faculty of Science, KhomKaeiversity, Khon Kaen 40002, Thailand
’Nanotec-KKU Center of Excellence on Advanced Natemass for Energy Production and Storage, Khon
Kaen 40002, Thailand

3Integrated Nanotechnology Research Center (INR@pnKKaen University, Khon Kaen 40002, Thailand

CuBQO; delafossite oxide was synthesized using a mokainnsethod. The microstructural, optical, magnetic,
and electrical properties were investigated. X-d#fraction (XRD) analysis results revealed theadetsite
structure with a hexagon&3mspace group. The optical properties measured at temperature using a UV-
visible spectroscopy showed a weak absorptionarvisible light and near IR region. The correspogdiirect
optical band gab was 3.6 eV, exhibiting transpareinc the visible region. Thermogravimetric analysis
indicated a weight loss of 8%, which was attributed excess oxygen. The magnetic hysteresis curve
measurements showed the CuBfamples exhibit ferromagnetic behavior at roompeerature. The positive
Seebeck coefficient confirmeglitype behavior. The electric conductivity at rooemperature was thermally
activated with an activated energy of 62 meV. CulB@lafossite ip-type transparent conducting oxide with a
wide band gab, which may have potentigbitype electrode industry.

NANO-107
ZnO Nanorod Arrays Grown on Locally Modified Substrates
J. Grym, R. Yatskiv, S. Chlupova, A. Schenk, N.iBaga, D. Roesel, J. Vani$, Oernohorsky, S. Tiagulskyi

Institute of Photonics and Electronics of the CRf&gue, Czech Republic

A great deal of interest has been recently diretbedhrds the design of new devices using one-dirorak
semiconductor nanostructures. Despite a large numibapplications, the anisotropic growth of Zn@rfr
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solutions is not well understood and the growtthimetogy mostly relies on empirical results. We istigated
the growth mechanisms of hydrothermally prepare® Zmrtical nanorod arrays on patterned substratds a
seed layers in conventional batch reactors as agetiontinuous-flow reactors to precisely contre slolution
supersaturation [1].

ZnO is a direct wide bandgap semiconductor cryziadl in the wurtzite structure with a series ofique
properties: a large exciton binding energy; gooticaptransmittance in the visible region; highiogt gain;
piezoelectricity; room temperature ferromagnetisnechanical stability given by the high melting goamd
large cohesive energy; radiation hardness; or gicéd compatibility. These properties allow for &pations of
ZnO in UV light-emitting devices and detectors, Idieffect transistors, solar cells, piezoelectric
nanogenerators, or chemical sensors. For the rajofithese applications, upright standing arrayithw
controlled positioning, sizes, and physical prapsrare appreciated.

The upright standing arrays of ZnO nanorods weepged by hydrothermal growth on Si substrates with
textured and randomly oriented ZnO seed layersan@aN epitaxial layers patterned by electron amd i
beam lithography. To study the electric chargegpant in the nanorods, electrical contacts wersméat by the
deposition of colloidal graphite [2], by metal evaation and by the deposition of Pt using the ggeaction
system in the SEM. The transport properties wergetaied with the structural and optical properties
investigated by x-ray diffraction and photoluminesce spectroscopy.

[1] S.A. Morin, M.J. Bierman, J. Tong and S. Jicjehce, 328, 476 (2010).
[2] R. Yatskiv, V.V. Brus, M. Verde, J. Grym and®ladkov, Carbon, 77, 1011 (2014).
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Mechanisms of Electrophoretic Deposition of Metal ldnoparticle Monolayers
O. ernohorsky, J. Grym, R. Yatskiv, V.H. Pham, J.HcK&rson

lnstitute of Photonics and Electronics of the CR&gue, Czech Republic
2Center for Functional Nanomaterials, Brookhaveniblal Lab., Upton, NY, US#epartment of Physics,
Brown University, Providence, Rhode Island, USA

We report on the formation of Pt nanoparticle magets by electrophoretic deposition from nonpotdvents
on Si substrates. First, the growth kinetics ofnBhoparticles prepared by the reverse micelle tqabknis
described in detail. Second, a model of nanopartbtlarging in nonpolar media is discussed and rdsthm
control the nanoparticle charging are proposedallinessential parameters of the electrophoretjgodition
process to control the deposition of nanoparticenofayers are discussed and mechanisms of theratayn
are analyzedin contrast with more conventional polar solvertk® use of nonpolar solvents: (a) limits the
current between the electrodes; (b) reduces thegesain the composition and conductivity of the meddue
to the generation of charged species near theretksst; and (c) suppresses electrochemical reactbtise
electrodes. To understand basic mechanisms of BRPDnpolar solvents, it is essential to identifg drigin of
electric charge on individual nanoparticles. Wealeped a theoretical model which assumes thationgolar
colloidal suspension a small fraction of reverseeihes carries electric charge [2]. These chargeelfas are
adsorbed on the nanoparticles and thus are a sotitbeir charge. Qualitative results of the modescribe
how the charge on the nanoparticles varies aseierse micelles are removed by centrifugation an tine
nanoparticles deposit onto a substrate.
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[1] J.H. Dickerson, Electrophoretic Deposition aifdmaterials, p. 131, J.H. Dickerson, A. Boccadens.
(Springer-Verlag New York, 2012).

[2] O. ernohorsky, J. Grym, R. Yatskiv, V.H. Pham, and Dikerson, ACS Appl. Mater. Interfaces, 8(30)
2016.
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Fabrication and characterization of porous and highy aligned PAN/graphene nanocomposites

Y.H. Song, L. Xu**

1Soochow University, No. 199, Ren-Ai Road, 215123h&u, China

Traditional electrospinning mehtod (ES) is an &t method to prepare nanocomposites. However, the
nanocomposites obtained by ES are usually randdim kaw mechanical and electrical properties [1]islt
encouraging that these properties can be improye@tricating highly aligned compostie nanofibdrsthis
paper, porous and highly aligned PAN/graphene caitgoaanofibers were prepared at a moisture of 45

a modified parallel electrode method (MPEM) viacélespinning, see figure 1 [2,3]. And a positiveharged
copper ring was placed between the needle andatatigl electrode collector. The solution systens waade

up of PAN/graphene, N-dimethylformamide (DMF)/watéhe concentration of PAN varied from 8 to 12 wt%
with the water content changing from 2 to 8 wt%. aNlthe concentration of water was 5 wt%, the obthin
composite nanofibers were made of many ultrafirespherical fibers; when the water content was% whe
solution system couldn’t be spun; And when the eatration of water was below 5%, the porous anghati
nanocomposites were prepared. In addition, theosigcand conductivity of the solution were enhaheeth

the increasing mass ratio of PAN and graphene.stineture and properties of PAN/graphene nanocoitgsos
were characterized by Fourier transform infrared-[R), transmission electron microscopy (TEM), Xtra
diffraction (XRD), and thermogravimetry (TG). Thesults indicated that graphene was introduced PAtD
nanofibers successfully. The morphology image o tmnofibers was detected by scanning electron
microscope (SEM) and showed that many pores aligmedanofibers.

[1] X. Ma, J. Liu, C. Ni, D.C. Martin, D.B. Chas&F. Rabolt, Acs Macro Lett., 1,428 (2012).
[2] J.H. Zhao, H.Y. Liu, L. Xu, Mater. Des., 90(2016).

[3] Y.H. Song, Z.Y. Sun, L. Xu, Z.B. Shao, Polyrse9, 1 (2017).
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Large-area and cost-effective fabrication of Ag-caad polymeric nanopillar array for surface-enhanced
Raman spectroscopy

A.N. Kim, H.N. Lim, H.N. Lee, Y.M. Park, H.J. Kiim
Surface technology Group, KITECH, 7-47, Songdo-dd¥®gnsu-gu, Incheon, Korea.

Surface enhanced Raman spectroscopy (SERS) is arfpbvepectroscopy technique for detecting trace
amounts of chemicals and identifying them basetheim unique vibrational characteristid$ie decisive factor
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in the commercialization of the substrates usedtifits SERS analysis is throughput and co#tre, we
demonstrate a facile, large-area and cost-effectigthod to fabricate variously shaped Ag-coategmelic
nanopillar array. The combination of multi-step dizong and replication technique successfully medifthe
shape of nanopillar to unique morphologies of @din beer-bottle, and cone with the diameter oh80and
the height of 180 nm. When Ag nanoparticle wasarity deposited on the surface of nanopillar arrays
thermal aging of Ag-coated nanopillar array strgnatfected the SERS performance of which the makima
enhancement was achieved around®G0While the highest enhancement factor was ohdafreem the beer-
bottle shaped nanopillar, the cylindrical nanopiBaowed the best reproducibility. The SERS signt&nsity
obtained from Ag-coated nanopillar array substwes linearly proportional to the concentration oglgte,
indicating Ag-coated nanopillar array is very shigfor quantitative chemical sensor.

[1] K.G. Stamplecoskie, J.C. Scaiano, J. Phys. Cl@dil5, 1403 (2011).
[2] M. Albrecht, J. Creighton, J. Am. Chem. Soc, 9915 (1977).
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Aqueous Rechargeable Na-ion battery based on Polypgle-CNT nanowire as anode and N&44vinO 2
nanorod as cathode

H.N. Lim, J.H. Jeong, Y.M. Park, H.N. Lee, H.J. Kim
Surface technology Group, KITECH, 7-47, Songdo-dd¥®pnsu-gu, Incheon, Korea

Rechargeable lithium-ion batteries (LIBs) are rapiextended from portable device to electric vehiaehd
smart grids. While its quite mature, there remairesgions regarding safety, lifetime, and cost. Wiils
background, sodium-based batteries are recentlgivet interest as a low cost alternative to lithiwm
batteries due to the high availability of sodiunuees, and the similar chemistry of sodium anduith

In this study, we focused on Polypyrrole-CNT asaande material for aqueous sodium-ion battery, lagd
performances of Polypyrrole-CNT // BlaMnO: full cell system. For anode active material, polypie (PPy)
was conformally coated on the surface of multi-egltarbon nanotube (CNT). PPy was very stable guhe
sulfate-ion doping and undoping processes in thee@gs solution without evolution of hydrogen. Aride
search for a suitable cathode material, we conatutrour attention on the NaMnOz nanorod because of its
rate capability. In our system, both of cation {Nand anion (S&) participate in the charge and discharge
process. When charged, anode and cathode simulislggelease sulfate-ion and sodium-ion, and camtise
during discharged. Therefore, the ratio ofs8Ma" is always constant to keep the electrolyte neuattiough
the each concentration of $Oand N4 is changed. It is expected that all of these cdémidrove the rate
capability and cycling performance.

[1] B.L. Ellis, L.F. Nazr, Curr. Opin. Solid Stakdater. Sci. 16, 168 (2012).
[2] H. Pan, Y.S. Hu, L. Chen, Energy Environ. $;i2338 (2013).
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MWCNT-polyimide core-shell nanowire as high capacif anode and cathode material for agueous
rechargeable sodium-ion battery

B. Chd? Y.J. Leé? M.H. Leé, Y.M. Park, H.N. Leé, H. Kim? , H.J. Kinmt*

1Surface technology Group, KITECH, 7-47, Songdo-ddfgnsu-gu, Incheon 21999, Republic of Korea
’Department of Chemical and Biomolecular Engineerivignsei University, Seoul 03722, Republic of Korea

Recently, lithium-ion batteries (LIBs) has beeniady studied for large-scale electric energy dgjera
applications. However, their safety, superfast ltasging performance and finite supply of lithiume astill
challenging issues. In order to circumvent thisopem, we used an aqueous electrolyte for sodiunbaiteries
(NIBs), which is manufacturing competitiveness, iemvmentally benign, infinite abundance and fastido
conductivity.

In this study, we synthesized MWCNT-polyimide caftesll nanowire based on pyromellitic dianhydride
(PMDA) and 4,4'-oxydianiline (ODA) as high capacapode material for aqueous rechargeable sodium-ion
battery. It delivered excellent initial dischargapacity as high as 234.9 mA h.gHowever, during
charging/discharging, the nanowire was rather #dhin contradiction to the swelling of electrodeda
squashed flat surface were formed under the namewit seems that the separation of polyimide from
MWCNT and disruption of core-shell structure sholddd to the irreversible swelling of electrodenfilAs a
result, there was large decay of performance fr8th®o 74.6mAh g over 100 cycles. In order to inhibit the
swelling and consequently improve the cycle pertoroe, polypyrrole was coated on the surface of MWCN
polyimide core-shell nanowire. After 100 chargeetimrge cycles, polypyrrole-coated core-shell nar®wi
retained a specific capacity of 209.3 mA #, gorresponding to 77.8% of the initial capacitythout any
swelling. The effect of polypyrrole coating on kileeproperty was investigated by electrochemicgbeaance
spectroscopy EIS measurements. The EIS result lezlvedharge transfer resistance of polypyrrole abate
electrode was much lower than tlodbare electrode. This demonstrated that thepyoitgle layer successfully
inhibited the swelling of polyimide and consequgmthproved the cycling performance.

[1] C. Fang, Y. Huang, W. Zhang, Y. Cao, H. YangvAEnergy Mater. 6 (2016) 1501727
[2] S.W. Kim, G. Ceder, K.S. Kang, Adv. Energy Mat2 (2012) 710-721
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The puncture behaviors of textile structure composes impregnated by Shear Thickening Fluid

F.F. Wang, P. Wang®
1Soochow University, No. 199, Ren-Ai Road, 215123h&., China

Textile structure composites are widely appliedsamious fields such as body armor, aerospace indasid
military equipment. This paper reports the punctuedaviors of textile structure composites imprégmay
Shear Thickening Fluid (STF) which is a disperssgatem of nano silica/polyethylene glycol (S#EG). The
rheological property and microstructure of STF wersted to evaluate the influence of Higarticle size,
additives, dispersion process on the puncture befsawf final composites. The surface charactessof
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untreated and STF-treated fabrics were measuregdiyning electron microscope (SEM) which helpgudys
the damage morphology and mechanism of fabric. Sinéace characteristics of silica nanoparticles and
additives were also measured by transmission eleatricroscopy (TEM). The results demonstrate that t
puncture behaviors of woven fabric is significarghyhanced due to the presence of STF.

NANO-115
Gold nanostars, graphene nanostructures for SurfacEnhanced Infrared Absorption
O. FesenkéV. Kavelint C. VidaPW. SteinmaurerB. Munkhbat C. HrelescdF. Bonaccorsd

linstitute of Physics of NAS of Ukraine, Kyiv, 4aikaAve., 03680, Ukraine.
?Institute of Applied Physics, Linz, Johannes Kepleiversity Linz, 4040, Austria.
SIstituto Italiano di Tecnologia, Genoa, Via Moredf), 16163, Italy

Nowadays, there is a huge research and technolagteaest in the utilization of noble metals nanostures
and their optical properties. Especially, noble ahetanoparticles and their assemblies are in tloesfaf
extensive research activities. Taking advantagthefparticle’s localized surface plasmon resongneekle
metal nanopatrticles are used to alter light mattieraction on the nanoscale. In particular, nanages such

as gold nanostars exhibiting multiple plasmon rasees in the visible and NIR and strong plasmoatsgots,
highly localized and strongly enhanced electrom#grields, are apt to enhance Raman scatteringedisas
the infrared absorption [1]. Recently, graphene taut to be a promising material for optoelectrenand
photonics thanks to its exceptional optical andcteleal properties. In addition, electromagnetields of
graphene IR plasmons show unprecedented spatalization, making them extremely attractive to erdea
interaction between light and matter and integrdieghotonics. Medium infrared range is especialljtable

for biosensorics, as it covers the molecular vibret, allowing the unique identification of biochiead
elements such as proteins, lipids and DNA. [2] &efenhanced infrared absorption (SEIRA) spectpysisoa
very effective method to investigate small amousftschemical and biological substances. Here, wewnsho
experimentally that graphene combined with goldostars can be used as efficient nanostructureSEtRA.

We compared the influence of two types of nanodtasdiffer by size and spectral position of th@asmon
resonances on the IR spectra of thymine moleculssraed onto these nanoparticles. For the expetinee
synthesized two different sized nanostars, Aul An@ type, with average sizes of 50 nm and 80 nm,
respectively.

We find that the nanostars with plasmon resonameashing in in the infrared range demonstrate highe
enhancement factors in SEIRA experiments with timgmimolecules adsorbed on the gold nanostars.
Depending on the type of molecular group, the iial enhancement factors can higher compareddo th
enhancement factors of thymine molecules adsorimetlab gold films. Moreove, composite nanostrucsure
consisting of nanostars Au2 type and graphene nhanee IR absorption signals of thymine more then t
nanostars without graphene. The individual amgltfan factors for N1-H group of thymine reachesf@5the
complex thymine/Au2/graphene , indicateting thatiiime was adsorbed on the gold surface by thispgrou

[1] O. Bibikova, J. Haas, , A. |. LOpez-Lorente, Ropov, M. Kinnunen, |. Meglinski, & B. Mizaikoff,

Analyst, 142(6), 951-958 (2017).
[2] P. R. Griffiths, J. A. De Haseth, Fourier tréorsn infrared spectrometry. (John Wiley & Sons,20D07
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Analysis of thin multi-layer structures by using Hdl effect measurement
Y.Tanakal, S.Yamakawal, Y.Fujiil, Y.Nakajimal, Mk&a, T.Hanajiril

1Bionano Electronics Research Centre, Toyo Unitgriawagoe, Saitama, Japan.
2Department of Functional Materials Science, Sagddmiversity.

In recent years, thin multi-layer structures ardispensable to multi quantum wells or super-lagtioghich
have been widely used in advanced electron dewicesno electronics, optoelectronics and spintnicis
difficult, however, to characterize of electric pesties of each layer separately. In this study,pwapose an
analysis method for estimation of carrier densifyeach layer in a two-layer structure, and verity i
experimentally.

In a two-layer structure, we assume a parallektaste model, in which the relationship betweermriarar
densities of the upper layer, the lower layer amel whole structure is formulated [1]. If we obtaarrier
densities of one layer and the whole structure exy@atally, we can estimate the carrier densityhef other
layer, even when it cannot be measured experinigntal

We verify our method by using a GaAs substrate with layers. We measure carrier density of the tdasger
after removal of the upper layer, and we estimia&t of the upper layer using our approach. We dsinaie
that the ratio of the carrier densities of two Igyean be estimated approximately. The resultsheilteported
in detail.

Our approach will be useful for characterizatiormd¥anced electron devices with thin multi-layeunstiures.

[1] N.Sitcan, et al. Phys Rev, B, Vol.83, p.1253062011).
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A New Scaling Parameter of FInFETs

S. Yamakawa, Y. Tanaka, Y. Oshawa, H. Shimadu,akajima, T. Yamada, T. Hanajiri
Bio-Nano Electronics Research Centre, Toyo Uniawkgoe, Saitama, Japan

To suppress shoot channel effect (SCE), variousstyff MOSFETS including silicon-on-insulator (S@i)ly
depleted MOSFETs [1], fully inverted MOSFETs [2]puible gate FETs[3], and FInFETs[4] have been
proposed. Subthreshold slope S has been widelytosedcuss SCE quantitatively. We have investdhe
behaviors of S in thin SOl MOSFETs, and have disedswhat we should do to suppress SCE in SOI
MOSFETSs effectively [5-7]. In this study, we invigstte S of FINFETS to suggest new guidelines ofgrefor
FINFETs. We perform device simulations of SOI FilBE&s shown in Fig.1, and from the simulated resule
extract subthreshold slope S. We propose a dimelesi® factor as a new scaling parameter, and we
investigate the dependence of S orAs a result, we demonstrate that S is determatest only by , even
when W, H, and L are varied in the Widd range. @kénition of and its physical interpretation will be
explained in detail. Device simulations in this waare performed by using Sentaurus TCAD, which is
supported by VLSI Design and Education Center (VIREH®e University of Tokyo with the collaborationtiv
Synopsys Corporation.

[1] J.P. Colingeet.al, IEEE Trans. ED, vol.34, p.2173 (1987).
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[2] T. Hanajiriet.al, Solid State Electron., vol.45, p.2077 (2001).
[3] T. Sekigaweet.al, Solid State Electron., vol.27, p.827 (1984).
[4] D.Hisamotoet.al, IEEE Trans. ED, vol.38, p.1419 (1991).

[5] T. Hanajiriet.al, Solid State Electron., vol.48, p.1943 (2004).
[6] T.Yamadaet.al, IEEE Trans. ED, vol.60, p.260 (2013).

[7] T.Yamadaet.al, IEEE Trans. ED, vol.61, p.3030 (2014).
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Novel 3D CuSrns@C/Graphene-MWCNT Nanocomposite Structures for HighCapacity Electrode
Materials for Li-lon Batteries

M.O. Gulet, M. Singil', E. Alkant, M. Dogant, A. Gulet, H. Akbulut

1Sakarya University, Engineering Faculty, Dept. aftMlurgical & Materials Engineering, 54187,
Sakarya/TURKEY

Rechargeable batteries, are used on a daily basisvariety of consumer, industrial, and militapphcations.
Although there are still too many challenges tlnatutd have to be overcome, the rechargeable bedteffer a
cost effective, non-toxic and reusable source @frgy for today’s world. Tin anodes have attracteaicim
attention because it delivers a capacity up toettiraes higher than that of graphite. Theoreticalhe tin atom
can maximally react with 4.4 lithium atoms to fokm 4sSn alloy, reaching a capacity of 993 mAh glowever,
the large amount of lithium insertion/extractiortofirom Sn causes a large volume change (about 300%
which causes pulverization of tin particles andslad contact with current collector, resulting imop
electrochemical performance.

In this study, nanosized tin nanoparticles are l®gized by chemical reduction technique. The
CusSns@C/Graphene-MWCNTSs electrode material exhibitsadlstreversible capacity of 521 mAHR @fter
100 cycles as the anode of lithium-ion batteriadjdating that the composites might have a prorgi$uture
application in Li-ion batteries. The results hav®wn that CeSns@C/Graphene-MWCNTs nanocomposite
displays superior Li-battery performance with largeersible capacity, excellent cyclic performarare] good
rate capability, highlighting the importance of tlaachoring of nanoparticles on graphene sheets with
MWCNTSs for maximum utilization of electrochemicalactive CySrs nanoparticles and graphene-MWCNTSs
for energy storage applications in high-performditbeim-ion batteries.

[1] M. S. Park, S. L. Gibbons, R. Arroyave, J. ElecMater. 43 2510 (2014).

[2] [5]. Y. Gu, F.D. Wu, YI. Wang, Adv. Funct. Mate23, 893 (2013).
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Due to the high energy density and long cycling,lifithium ion batteries (LIBs) have been utilized
promising power sources for mobile devices, electehicles, and energy storage systems. In facineof
increasing demand for next generation lithium iattdries, tin (Sn) has attracted much attentiomgwo its
high theoretical capacity (991 mAh/g, lithiated.ia 4Sn).

Herein is reported that we comparatively studydteetrochemical characteristics of Sn, Sn@C andiwae
assisted filtration fabrication of a novel freerstang Sn@C/Graphene nano composite. Sn@C nandestrtic
were designed in the form of “core-shell” architeet In this architecture, Sn nanoparticles weee“ttore”
while an amorphous carbon layer as around the Swpaaticles was the “shell”. There are numerous
advantages of core-shell structure such as prayidirself-supporting framework while well-controlledid
space between the Sn nanoparticles and the catimhadlows for the Sn nanoparticles to expand upon
lithiation without breaking the carbon. In addititmcore-shell architecture, the intrinsic propestof graphene
having large surface area, highly conductive netwatich can provide good contact between Sn-C
nanopatrticles, tolerating large volume change ssupgpressing aggregation of Sn@C nanoparticles glurin
charge/discharge processes. The best of our knge/legfaphene oxide based free standing electradasoa
reported at all.

[1] Y. Liu, N. Zhang, L. Jiao, Z. Tao and J. Chédy. Funct. Mater., 25, 214 (2015).
[2] P.-J. Lu, M. Lei and J. Liu, Cryst. Eng. Comi6, 6745 (2014).
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aCentre for Nanomaterials, Advanced Technologieslandvation, Technical University of Liberec,
Studentska 1402/2, 461 17 Liberec, Czech Republic.

Tree gums are innovative biodegradable carbohyqghalgners for food, pharmaceuticals and other itrials
applications. Very recently, electropsun fibregree gums such as Arabic, Karaya and Kondagogu tnawes
been prepared by electrospinning [1-4]. The pregapér highlights the development of bioplastic rbemes
from gum electrospun fibres and their charactaomat and applications (both environmental and food
packaging). The process of electropsinning andouarstructural, mechanical and physicochemical gntegs

of the bioplastic membranes were investigated.héamore, the comparisons of various functionaliGéshe
untreated and treated bioplastic membranes suspesfic surface area, crystallinity index, therratbility,
improved water contact angle, high surface porosityl roughness and superior hydrophobic properties
utilizing both plasma and gamma ray irradiatiorhteques were assessed.
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[1] V.V.T. Padil, C. Senan, S. Wac awek and Mrnik, Int. J. Biol. Macromol. 91, 299 (2016).
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To increase the energy storage capacity of Na-mttefbes (SIBs), novel anode materials having éewel
electrochemical properties need to be intensiveldied. Tin is one of the most promising anode nietéor

the next-generation SIBs. In a typical sodium itisermechanism, one tin atom can react with 4HMidin
atoms to form NasSn alloy, reaching a theoretical capacity &7 mAh ¢' [1]. However, a large amount of
volumetric expansion about 300% occurs during t#ien intercalation process, which causes aggragati
leading to considerable mechanical stress in pesticRecent studies have shown that conductivel shel
architectures such as core-shell structures cotfiecterely buffer the mechanical stresses and hence
significantly improve the electrochemical propesta anode or cathode active electrodes [2].

In this study, a “core-shell” structure for a stei@id and scalable tin anode is designed. Tin nartimtes ( 30-

130 nm) as the “yolk” were produced through a tacthemical reduction synthesis method. The surfatts

tin nanoparticles were subjected to microwave hy@nonal carburization in order to obtain the skéilicture.
Graphene based freestanding electrodes were thamed through a facile vacuum filtration technigliée
electrochemical properties of the nano structuiredin/carbon and graphene reinforced tin/carbreedtanding
electrodes were investigated in detail.

[1] B. Zhang, R. Dugas, G. Rousse, P. Rozier, AAldakumov and J.-M. Tarascon, Nat. Commun., 7, 10308
(2016).

[2] P. Verma, P. Maire and P. Novak, Electrochimtal 55 (22), 6332 (2010).
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Electrochemical Performance Study of Graphene/MWCNTSI-Yolk-Shell Freestanding Anodes for
Lithium lon Batteries

M. Alaf!, U.Tocogld, H. Akbulug,
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2Sakarya University, Engineering Faculty, Dept. adtMlurgical & Materials Engineering, 54187,
Sakarya/TURKEY

Due to lack of satisfying high energy demands dfceical vehicles and portable electronic devices,
commercial graphite anodes are trying to be replagith anode materials which are able to providghar
energy density and better cycling properties. Noumerefforts have been made by researchers to geliadb
capacity silicon anodes for increasing energy dgnsi lithium ion batteries. Silicon possess thghgst
theoretical capacity of 4200 mA H gvhich is ten times higher than that of commerciapdite anodes (372
mA h gV). Despite of highest theoretical capacity, rapigpacity loss and poor cycling capacity due to
volumetric expansions and unstable solid electeolyterphase (SEI) hinders silicon anodes to be
commercialized. In our work cycling performance sificon anodes were aimed to be enhanced by free-
standing Graphene/MWCNT/Si-Yolk/Shell composite dggg Nano-sized Silicon-Yolk/Shell particles were
decorated into graphene/MWCNT skeleton structuee vacuum filtration to produce free-standing anodes
Scanning and transmission electron microscopy tqales were used for morphological characterizatbn
anodes. X-Ray diffraction and RAMAN spectroscopyxhtaques were performed for phase analyses.
Electrochemical characterizations of anodes wergechout via assembling CR2016 coin cells by tégies
including of galvanostatic charge/discharge, cyetittammetry and electrochemical impedance spexms
Acknowledgements:This work is supported by the Scientific and Tedbgiwal Research Council of Turkey
(TUBITAK) under the contract numbe?214M125-A New Approach in Graphene Synthesis andv Ne
Generation Graphene Based Li-Battery Electrodes.
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Effect of the real interface roughness on the stredistribution and crack propagation in thermal barrier
coating using finite element method

T. Bolek'? I. Cie lik?, R. Sitek, K. J. Kurzyd owsk
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Thermal barrier coatings (TBC) are corrosion-probgcmultilayered systems deposited on the cruciddojet
engine components such as turbine blades. Considexpplication of TBCs they must withstand high
centrifugal loads at elevated temperature in cavroatmosphere. One of the main issue in desigmavg kinds
of ceramics coatings is residual stress level geadrduring exploitation process. In present worktef
element model of TBC fabricated in atmosphericpaspray (APS) process was developed. Numericaémod
composed of top coat - ZpE20%Y203, thermally grown oxide (TGO) — ADs, bond coat (BCp-NiAl and

71



substrate — Inconel 713C, was created as reaffacteshape between the layers based on scannicigoale
microscopy (SEM) characterization. In our modelth# layers are treated as elastic and viscousbhtaod
elastic deformation with temperature-dependent nadseproperties. Influence of the morphology -enféice
shape — on level and distribution of the residuadss was investigated through simulation of théroyale
process. Furthermore, due to the fact that failmexhanism of TBC still remain unsatisfactory ddssuli
analyse of crack propagation in ceramic layer wardopmed. Crack propagation paths were chosen meszo
where relatively high & stress components occurred during thermal cytle.r&sults of numerical simulations
revealed that real interface with combination of(0 @rowing highly affect a temperature field andideal
stress level. Moreover, creep relaxation decretieestresses and energy release rates when cragigation
is taken into account.
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Swarsaw University of Technology, Warsaw Universftfechnology, Wo oska 141, 02-507 Warsaw, Poland
“National Institute for Environmental Studies, 1&8ogawa, Tsukuba, Ibaraki 305-8506, Japan

Medical diagnostics is still not perfect enough tbe early detection of cancer. Nowadays, domigatin
diagnostic methods using ionizing radiatiom@ngerous to human health. Nano-phosphors due tentlll size
of the particles can easily penetrate into therioteof the body tissues. Lanthanide ions are wigsttypes of
luminescence centers. The lanthanum ions as a tiopdre phosphor to achieve the sufficiently heghission
efficiency. These nanostructures had great poletttibe used in medical diagnostics. Despite thit,fthe
information on such an application, has appearddaniterature since 5 years.

In order to use them area for medical diagnoshey have to fulfill few very important requiremers. sizes
of particles in the nanometer scale (1-100nm),captransparency for tissue (without absorptiofigift in the
tissue), long emission lifetime, emission lightddmbetween 600 — 900 nm, excellent photostabilityhlyig
efficient, low extent of agglomeration and low-ghiarm toxicity with biocompatibility.

KGW monocrystals are played important role in etauts as very attractive materials for solid stagers. In
our research, we study assessment nanoparticlestassium gadolinium tungstate doped with rarehaarts
KGd(WOs)2 (KGW:RE) on the different human cells by in vitrests.The aim of ouresearch are study of
cytotoxicity an active luminescence nanoparticieKGW:REchemical form in vitro model.
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A Review on Electrodeposition of Ni-Based Nanocompgdes: Effect of Alloying Elements and
Reinforcements
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Ni matrix nano-composite coatings have become dbad of widespread research in recent years dpartrto
their superior properties when compared to purebtattic films. Electrodeposited Ni based alloys and
nanocomposites have become an important compoaenefv applications including: aerospace, autonegtiv
electronics, biomedical implants, non-linear optiosechanically reinforced lightweight materialshsers,
nano-wires, batteries, bioceramics, energy conwersind especially in microelectromechanical systems
(MEMS). Reducing the grain size of Ni electrodep$o the nanocrystalline regime and using nanedsiz
reinforcements (i.e. below 100 nm) has recentlyeirex considerable interest for MEMS applications.
Nanocrystalline electrodeposits have substantiatyeased strength, hardness, and wear resistamepaced

to conventional polycrystalline electrodeposits. ribg the electrochemical coating processes, inselub
materials are suspended in a conventional platlagtrelyte and captured in the growing metal filirhe
second phase material can be hard oxidesORAITIOz, SiQy) [1-2], carbides particles (SiC, WC), diamond,
solid lubricants (PTFE, h-BN, graphite, MgSand even microcapsules containing liquids [8].general,
having second phase patrticles in a co-deposited riéisults in a variety of improvements in film peoiees,
such as increased microhardness, yield strengthiléestrength, increased wear and corrosion eesist self-
lubrication and high temperature inertness [4,5],

This review presents a recent literature on elebgmically prepared nickel and nickel alloy nanoposites
coatings. These nanostructured coatings exhibitirkable enhanced corrosion resistance and microassd
which are of interest for applications in diversgds. This review presents the scientific framedwfar the
advances in the nanocomposite coatings researcluding fundamental composition/property relatiapsh
fabricating techniques, and applications of nanquusite coatings. Significant attention is paid teet
deposition parameters mechanisms of metal-ceraanteles and carbonaceous materials (CNTs and greph
etc.) electrodeposition and different parametdectihg the electrodeposition process.

[1] H.Gul, M.Uysal, H.Akbulut and A.Alp, J. Comp.&ter., 50, 2603 (2016)

[2] H.Gul, M.Uysal, H.Akbulut and A.Alp, Surface&@t Tech., 258, 1202 (2014)

[3] F.C. Walsh and C.Ponce de Leon, TransactioiseofMF, 92, 83 (2014)

[4] C.C. Jiang, Y.Cao, G.Y.Xiao, R.Zhu and Y.P.R§C Adv., 7, 7531 (2017)

[5] E.B.Lehman, P. Indyka, A. Bigos, M.J. SzczerhaGuspiel, H. Koscielny and M.Kot, Mater.
Chem.&Physics, 173 524 (2016)
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Applications
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54187, Sakarya-TURKEY

Due to the high energy density and long cycling,lifithium ion batteries (LIBs) have been utilized
promising power sources for mobile devices, electghicles, and energy storage systems. Anode ialater
plays an important role in determining the ovepaitformance of LIBS. In face of the increasing dedhéor
next generation lithium ion batteries, Si has ated much attention owing to its ultra high themadtcapacity
(4.200 mAh/g, lithiated to LisSi).

In this study, we comparatively study the electeuftal characteristics of Si, Si-C and vacuum-é&sgis
filtration fabrication of a novel free-standing SiMutli Wall Carbon Nanotubes (MWCNT) nano compesit
The MWCNT’s large surface area, highly conductietwork which can provide good contact between Si—C
nanoparticles, tolerating large volume change ssmgpressing aggregation of Si-C nanoparticles durin
charge/discharge processes. Such a comparisondretive performances of carbon-MWCNT-metal materials
is reasonably envisaged not only to be useful fateustanding the individual contribution from MWCNIRd
metal but also to form a fundamental basis for gnestorage applications. Free-standing Si-C/MWCNhn
paper has been successfully obtained by a facdeuwra filtration method.

[1] S.Y. Kim, K.S. Yang and B.H. Kim, J. Power Soes, 273, 404 (2015).
[2] J. Liu, P. Kopold, P.A. Vanaken, J. Maier andYia, Angew. Chem. Int. Ed., 54, 9632, (2015).

NANO-131
Non-enzymatic Electrochemical Lactate Biosensor bad on Nickel Hydroxide
S. Kim!, K.J Kim*?, H.J Kim', H-.N Leé, Y.-S Bed, Y.M Park"

1Surface Technology Group, Korea Institute of IndakTechnology(KITECH), Incheon 21999, Republic of
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’Department of Chemical and Biomolecular Engineerivignsei University, Seoul 03722, Republic of Korea

Electrochemical biosensors have attracted greamtaihs for real-time analysis of metabolites sasHactate,
glucose, and cholesterol, due to their high sesisitand low limit of detection. [1] For lactate téetion,
biosensors embedded with lactate oxidase, enzyrtieeain lactate have been widely demonstrated [2].
Enzymatic biosensors, however, have some disadyesia stability and reproducibility due to losseoizyme
activity over time by biofouling and biodegradatif8]. Therefore, there is a need for non-enzymkstatate
sensor offering long-term stability. Nonethelessn+enzymatic lactate detection has been less eglor
comparing to other metabolites.

Here, we propose a novel non-enzymatic lactateosebased on transition metal oxide derivatives. We
fabricated electrochemical active electrodes a®slgpg Nickel oxide (NiO) and Nickel hydroxide ((QiH).)
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on glassy carbon electrode. Cyclic voltammetry (@ualysis clearly exhibit amperometric responsé\ia
and Ni(OH) based electrode on lactate at low voltage, 0.5Ye Bensitivity of NiO and Ni(OH)
electrochemical sensor were measured as 0@ Mcm? and 2.48 A/mMcm’?, respectively, that is similar
level of other enzymatic lactate biosensor [4]adidition, amperometric response of biosensor uplditian of
lactate with different concentration display lineagime in the range of 0.1 to 25.6 mM which cawer lactate
level of blood depending on the physical conditarperson, 0.5 to 25 mM. Characteristics in miauogure
and surface chemical state are also investigated Wiray diffraction (XRD) and X-ray photoelectron
spectroscopy (XPS), thus reveal the origin of difeee of NiO and Ni(OH) electrode in amperometric
response.

[1] D.G Rackus, M.H Shamsi and A.R Wheeler, Cheat. Rev, 44, 5320 (2015)

[2] M.A Abrar, Y. Dong, P. K. Lee, W.S. Kim, Sci€eR, 6, 30565 (2016).

[3] G. Rocchitta, A. Spanu, S. Babudieri, G. Late Madeddu, G. Galleri, S. Nuvoli, P. Bagella, M.
Dematrtis, V. Fiore, R. Manetti and P.A. Serra, $e5s16, 780 (2016)

[4] K. Rathee, V. Dhull, R. Dhull, S. Singh, BiocheBiophys. Rep, 5, 35 (2016)
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1Department of Materials Science and Metallurgicaliheering, University Complutense of Madrid, Malri
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Aeromonas hydrophilatrain A is a -Proteobacterium facultative anaerobic chemo-oryapb capable of
anaerobic respiration and dissimilatory metal réidac We have already demonstrated tAathydrophilais
able to reduce and dissolve ferric minerals [1]rWwkttle is known about the mechanisms that corfer
metabolic versatility that allowa. hydrophilato persist in polluted waters or its potential bpotechnology.
Experimentally we have demonstrated tAathydrophilais resistant to arsenite, arsenate, selenatemetteo
nickel and zinc.A. hydrophilapossess transporters which may aid in the efflicheavy metals or toxic
compounds encountered in potentially highly potiuteaters as well as some arsenate reductases €hawe
observed that cells grown anaerobically with saub(lll) as electron acceptor in presence of zickel and
chromate produced extracellular nanoparticles & Zt0 nm), NiS (1 nm) and Cr(lll)-hydroxide (3 nm)e
have also observed that hydrophilais able to use selenate as sole electron acceqiducing nanospheres of
30-300 nm. When the strain was grown with arseaatsole electron acceptor, arsenic nanoparticléds avi
diameter of 50 nm were formed whereas in presehaesenite, nanowires and nanospheres with a dearét
50 nm approximately and 900 nm nanospheres. Irtiaddd their metabolic versatilit). hydrophilamight be
used in the production of metallic nanoparticlethvahoto-optical and semiconducting propertiesitable for
nanotechnology applications.

[1] L. Castro, M.L. Blazquez, F. Gonzalez, J.A. MuafiA. Ballester, Reductive leaching of jarositgs b
Aeromonas hydrophildMiner. Eng. 95, 21-28 (2016).

[2] R. Seshadri, S.W. Joseph, A.K. Chopra, J. $3h8haw, J. Graf, D. Haft, M. Wu, Q. Ren, M.J. Razo R.
Madupu, L. Tallon, M. Kim, S. Jin, H. Vuong, O.Qirg, A. Ali, A.J. Horneman, J.F. Heidelberg, Germom
sequence oAeromonas hydrophilATCC 7966T: Jack of all trades, J. Bacteriol. 18872-8282 (2006).
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The image force experienced by a dislocation eradt due to the presence of: (i) surface tractipnsesidual
stresses and (iii) altered surface chemistry @ngoxide layer or surface segregation). The effettsurface
stress become prominent in nanostructures and ae@ profound effects on the configurational foreesl
torque experienced by the dislocation. Voids inarats act like sinks for dislocations in its pnoxiy and
image forces can provide the driving force to dzeathe same. Detailed studies on the dislocatmd-
interactions have been reported earlier [1].

In the current work, we study the effect of surfatess (at the internal interfaces) on the inteva®f an edge
dislocation with a nanovoid in its proximity. Suréastress is computed using a two-scale methodapec
recently, which combines density functional theavigh finite element method. Image force and torque
experienced by the dislocation is computed usirigite element recipe, with and without surfaceess;, for
climb and glide orientations. Aluminium is usedaasiodel material and specific geometries are censitito
elucidate the underlying mechanics involved.

[1] A. Dutta, M. Bhattacharya, P. Mukherjee, N. @Gtyi, G. C. Das and P. Baraicta Materialia 60 (2012)
3789-3798.
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This study is based on fabrication of interconrewibetween Ni-NWs on small scale in various shapel as

lI-, X-, V-, T-shapes etc by MeV Hions beam irradiation-induced nanoscale weldingr@gch. Ni-NWs are
exposed to 2.75 MeV Hions at beam fluence ~1x#@ons/cn? and temperature is kept at room temperature.
Transmission electron microscopy (TEM), scannirgctebn microscopy (SEM) and x-ray diffraction (XRD)
results show that perfect interconnections arddated between Ni-NWSs with stable crystal structure
Subsequently, a two-dimensional large scale randmsh of Ni-NWs is fabricated by 3 MeV*Hons beam
irradiation-induced nanoscale welding of Ni-NWscahtact positions. 3 MeV Hon beam induced large scale
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mesh fabrication of Ni-NWs is investigated by tnanssion electron microscopy (TEM) and scanningtebec
microscopy (SEM) and x-ray diffraction (XRD) techjoes. Moreover, electrical and optical charactéora

of these Ni-NWs are made using UV-VIS spectroscapg four probe techniques. It is found that at anbe
fluence of ~1&ions/cn?, perfect II-, X-, and V-shape interconnects betwhiNWs are achieved and finally
lead to the fabrication of an optimum welded lasgale Ni-NWs mesh with stable morphology and stmacof
NWs. These meshes are electrically conductive gtidadly transparent. Moreover, results show thalNMW/s
mesh is fabricated in three steps: (i) ldns beam induced heat spikes leads to local igeati Ni-NWs, (ii)
formation of interconnections between Ni-NWs on Breeale, (iii) formation of interconnections bewsveNi-
NWs on large scale. Large scale Ni-NWs meshes attab$e for application as transparent conducting
electrodes in optoelectronic devices' idns beam irradiation-induced nanoscale weldindNeNWs could
improve electrical performance of Ni-NWs mesh bylugng contact resistance between NWSs. This
observation is also important for application oftagpectronic devices based on Ni-NWs in extreme
environment such as in upper space wher@hks are abundant in MeV to GeV energy range.
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Influence of Spark Plasma Texturing parameters on nerostructure of aluminum composites reinforced
with 2D crystals

M. Petrus, M. Kosteckt, J. Wo niak!, T. Cygan, A. Olszyna
I Faculty of Material Science and Engineering, Wardamiversity of Technology, Woloska 141 Warsaw, PL

Aluminum matrix composites offer favourable propest such as high strength, improved hardness, and
stiffness. Due to this fact, there are widely usethany branches of technology. Throughout thentgears a

lot of attention has been devoted to compositel setf-lubricanting effect [1-2]. According to Wniak et. al.

[3], the required amount of solid lubricants neediedmprove the tribological properties (the forioatof a

thin film on the surface) is about 10 vol.%. Thisturn, causes the creation of agglomerations, whas a
negative effect on mechanical properties.

The scope of this work includes preparation andattarization of AA6061-base composites reinforagith
10vol.% multi-layer graphene (MLG) and 10vol.% diisle molybdenum (Mog using a modified Spark
Plasma Sintering method (SPS), called Spark Pldsxtauring (SPT) [4]. The influence of the degreelafstic
deformation in the SPT process on density, micuotire, and mechanical properties was investigakbd.
results have been compared with composites obtaitbdthe use of SPS method. The application ofSR&
techniqgue enabled to obtain composites with bettepersion of MLG and MaSand better mechanical
properties compared to those sintered by the SRISoche

[1] D.B. Miracle, Compos Sci Technol, Vol. 65, 25, (2005)

[2] E. Omrani, A.D. Moghadam, P.L. Menezes, P.Khdimi, Int J Adv Manuf Tech, Vol. 83, 1, p. 325018)
[3] J. Wo niak, M. Kostecki, T. Cygan, M. Buczek, A. Olszyi@mpos Part B-ENG, Vol. 111, p. 1, (2017).
[4] J.G. Nouden, D. kenfaui, D. Chateigner, M. GoajiPhys Scr, Vol. 66, p. 258, (2012).
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Design of durable Piezoelectric Nanogenerator Basexh AIO-rGO/PVDF Nanocomposite with High
Power Density for Biomechanical Energy Harvesting Aplications

S.K. Karan, B.B. Khatua
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Till now development of durable, sensitive, ancitidée piezoelectric nanogenerators (PNGs) with pglver
density and high energy conversion efficiency bez®na great challenge for next generation electronic
applications. Here, we developed cost effectiveridypiezoelectric nanogenerators (HPNG) by integgat
flexible steel woven fabric electrodes into polyididene fluoride) (PVDF)/ aluminum oxides decothte
reduced graphene oxide (AlIO-rGO) nanocomposite, filmmere AIO-rGO acted as nucleating agent for
piezoelectric -phase formation.
The HPNG exhibits reliable energy harvesting penfamce with high output and fast charging capabuliith
superior durability. The HPNG exhibit an open cit@utput voltage of 36 V and short circuit current 00.8

A, with instantaneous power density @f4.28 W/ni under finger imparting. The HPNG is able to chatge
capacitor in a very short time span6(l V in 96.6 sec), along with the ability of higimergy conversion
efficiency up to 12.47 % compared with pure PVDF nanocomposite. HR&IG can also instantly light up
several colors LEDs and power up many portabletreleics through an instantaneously charged capacito
Importantly, HPNG retains its performance aftergocompression cycles 158400), demonstrating great
promise as a piezoelectric energy harvester topaactical applications.

[1] Z. L. Wang and J. Song, Science, 312, 242-D0%2

[2] A. X. Fan, J. Chen, J. Yang, P. Bai, Z. Li ahd_. Wang, ACS Nan®, 4236-4243 (2015).

[3] S. K. Karan, R. Bera, S. Paria, A. K. Das, Sifi) A. Maitra and B. B. Khatua, Adv. Energy Matéy
1601016 (2016).
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Molybdenum disulpfide and graphite are the mostmom solid lubricants used in the form of coatingd as
a reinforcement in self-lubricating composites ny-ffiction. It has been shown that the morpholagythe
solid lubricant particles have a significant effect the friction process [1] and, when used asrdaement
will greatly affects the mechanical properties omposites. Based on previous research on condohdatthe
Spark Plasma Sintering process (SPS) [2], selfidabng materials based on AA6061 with 10 vol. %liadn
of multi-layer graphene (MLG) and molybdenium dfgléd nanoflakes were prepared. Such minimal additio
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of solid lubricant was considered sufficient to guoe stable trybofilm. Density, hardness and tagmal
testing under vacuum conditions were performed.

Composites with MoSaddition have higher hardness and Young modulagpaoed to composites with MLG
addition, and are twice as hard as the matrix naterthout additives. On the basis of the tribatay studies,
the higher suitability of MoSwas confirmed in the improvement of tribologicabjperties in vacuum. For
composites with molybdenum disulfide, a significargduction in friction coefficient was observed.
Unfortunately in the proposed friction process dbods, the composite materials were characterimetligher
wear rate than the pure aluminum alloy sinters.

[1] A.J. Groszek, R.E. Witheridge, A S L E Transawes, 14 (1971)
[2] J.Wozniak, M.Kostecki, T.Cygan, M.Buczek, A.@ma, Composites Part B, 111 (2017)
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Barchuk, and D. Rafaja
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%Institute of Physics CAS, Na Slovance 2, Prague2l8Zzech Republic.
3Institute of Materials Science, Gustav-Zeuner-5t09599 Freiberg, Germany.

Combination of fullerene with transition metals mises new nanomaterials with attractive properéied
intriguing application potential. Thus, combinatiohfullerene with cobalt under the o hybrid film has
revealed the remarkable candidate for applicatiorspintronics and magnetic memory storage [1, 2 T
discovered potential of the hybrid films requiresmprehensive knowledge about their nanostructuge an
magnetic properties that would elucidate applieggbdf the material. Here, we present the detagdadlysis of
the nanostructure and magnetic properties of th€&dilms (0<x<50) fabricated by means of simultaneous
deposition of Co and g on Si(100). We demonstrate the clear dependentieeo€o concentratior on the
film nanostructure, which designatess the main factor driving the structure self-agdeng. The systematic
approach to the film characterization allowed usvaluate the specific intervals fthat implies access to
series of exclusive nanostructures. We found thearkable correlations between nanostructure andhetesgn

of the CaCeo films, which gave us a sight on possible origintled Co fulleride and yielded theinterval
attractive for spintronicsEx-situconditions of some experiments yielded the eféédhe air exposure, which
remarkably illuminated the features of the film asimucture as well as opened possible applicatioth®
CoxCeo films in sensors, catalysis and fuel technologies.

[1] H. Zare-Kolsaraki, and H. Micklitz, Eur. Phy&.B, 40, 103 (2004).

[2] S. Miwa, M. Shiraishi, S. Tanabe, M. Mizuguchi,Shijo, and Y. Suzuki, Phys. Rev. B, 76, 214414
(2007).
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Department of Materials Engineering Convergencehfietogy, Engineering Research Institute, Gyeongsang
National University, Jinju, 52828, Korea

Global warming is deepening due to the increasgreénhouse gas by industrial development in the 21s
century and water shortages are emerging togettare than 70% of the Earth’s suface is covered wistter,
but less than 1% of the water is known to be dnigkiand research on water treatment technologgd¢ars
water resources is actively underway [1-2]. Polylidene fluoride(PVDF) nanoporous membrane with
excellent mechanical properties and chemical @st&t was prepared and characterized for the apphcaf
water treatment. Dibutyl-phthalate (DBP) was used aliluent for making a nanoporous membranes gftrou
temperature induced phase separation method, andryitallization temperature, melting point, clquuint
and SEM image were observed with different ratiaddiddent in polymer/diluent mixture. The crystadiizon
temperature and melting point increased proportipnsith the content of polymer, while the cloudipb
temperature decreased. Finally, it was confirmed thable membrane could be manufactured at a golym
content of 62wt% and a temperature A2%ising the phase diagram of PVDF/DBP mixtures wé@thperatures.

[1] S. M. Lee and S. S. Kim, Korean Chem. Eng. Re$.57 (2016)
[2] K. M. Kyung and J. Y. Park, Membr. J., 25, 1@2015)
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The composite membranes of poly(phenylene oxide) dipolyethylene support containing quaternary
ammonium for alkaline anion exchange membrane fuetell applications

S.Y. Nam, B. N. Lee, T. Y. Son

Department of Materials Engineering and Convergeheehnology, Engineering Research Institute,
Gyeongsang National University, Jinju, 52828, Korea

Alkaline anion exchange membrane fuel cell (AEMREattracting attention as an alternative energyc®
because of its high efficiency. Among the many congmts used in fuel cell systems, anion exchange
membranes (AEM) are the most important componentransfer ions. AEMs require high ion exchange
capacity, conductivity and mechanical strength dood performance of the system [1-3]. In this sfudg
synthesized poly(phenylene oxide) polymer cont@mnarious contents of quaternary ammonium to pretren
reduction in efficiency due to the introduction ebtipports. We prepared composite membranes using
synthesized polymers and polyethylene(PE) suppditee composite membranes were characterized by
different analytical techniques. For example, thedramd mechanical properties of composite membramees
analyzed by using TGA and UTM. The SEM images wesed to confirm the formation of the composite
membrane. The electrochemical properties whichrapertant performance at anion exchange membrane we
measured by titration method and membrane resestaethod.
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[1] G. Merle, M. Wessling, K. Nijmeijer, J. Memif8ci., 377, 1 (2011)
[2] T. Alleau, F. Barbier, Actual Chim, 48 (2001)
[3] M. A. Hickner, A. M. Herring, E. B. Coughlin, Polym. Sci. B Polym., 51, 1727 (2013)
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Chemically-deposited nanostructured CdS:Al/PbS thirfilms for photovoltaic applications

A. Fernandez-PérezR. Munoz, G. Cabello, R. A. Zarate

1Department of Physics, Faculty of Sciences, Unityeod Bio-Bio, Collao 1202, Concepcion, Chile.
2Department of Basic Sciences, Faculty of Sciendeisersity of Bio-Bio, Andrés Bello 720, Chillanhi@.
3Department of Physics, Catholic University of tratN, Angamos 0610, Antofagasta, Chile.

Lead Sulfide (PbS) is a promising material for pholtaic applications, as an absorber layer in ftin solar
cells. It has a direct and narrow energy band ddp4d eV at 300 K and presents a large excitonr Batius
(18 nm), which provides strong quantum confinemanelectron-hole pairs. This last feature permisto
control the value of the band gap by modifying thgstallite size. On the other hand, Cadmium Sel{i@dS)
is the commonly used optical window material imthim solar cells due to its high optical transgragy, wide
band gap (2.42 eV) and n-type conductivity. Culggnthemical bath deposition (CBD) is a simple,
inexpensive and scalable method to prepare CdSPaidthin films, grown by precipitation in a conteol
chemical reaction [1].

The aim of this work is to prepare a thin film gotzll based on the heterojunction CdS:Al/PbS, thete
grown by CBD in an ammonia-free system. Here, Cti8oresponds tan situ Al-doped CdS thin films [2].
Their structural, optical, morphological, chemiald electrical properties were studied by XRD, UNRN
spectroscopy, AFM, SEM/EDX and four point probesspectively. The solar-energy conversion efficieaty
the structure glass/FTO/CdS:Al/PbS/Ag was deterthine different Al-doping levels and deposition &m

[1] J. Herndndez-Borja, Y.V. Vorobiev, R. RamirearBSol. Energy Mater. Sol. Cel&b, 1882-1888 (2011).
[2] A.Fernandez-Pérez, C. Navarrete, P. ValenziwlaGacitua, E. Mosquera, H. FernandBzain Solid Films
623, 127-134 (2017).
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Schottky contacts on chemically-deposited nanostriired Al-doped CdS thin films

A. Fernandez-PérezC. Navarrete J. Chavez

1 Department of Physics, Faculty of Sciences, Unityeo$ Bio-Bio, Collao 1202, Concepcion, Chile.
2 Center for Biomaterials y Nanotechnology, Universit Bio-Bio, Collao 1202, Concepcion, Chile.

Cadmium Sulphide (CdS) has been studied extensfeelyarious applications such as solar cells aptb-0
electronic devices. Currently, chemical bath depwsi(CBD) is a simple, inexpensive and scalabléhog to
prepare CdS thin films, grown by precipitation inantrolled chemical reaction [1]. Also, it is wkhown that
metal/semiconductor contacts are the most widedyg usctifying contacts in the electronics industngl have
found different applications such as infrared dietexc[2].
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In this work, nanostructured Al-doped CdS thin fliwere deposited in glass by CBD in an ammonia-free
system followed by post-deposition thermal annggdin200°C in air (~0.1 atm) for 3 h. Doping cortcation
was controlledn situ by varying the Al content in solution. In order study the effect of Al-doping on the
electron transport properties across a CdS/Metwitjon, Au and Ag thin films were deposited on #mmealed
films by sputtering technique. Their structuraltio@l, morphological and electrical properties wstedied by
XRD, UV-NIR spectroscopy, AFM and d.c. current/agle measurements, respectively. We found that for
different Al-doping levels in CdS thin films, a frsition from ohmic to Schottky contacts is obseraerbss the
junctions. Also, the threshold voltage of the tfilim Schottky diodes was controlled by the Al carite

[1] A.Fernandez-Pérez, C. Navarrete, P. ValenziWlaGacitia, E. Mosquera, H. Fernandez, Thin Sailichs
623, 127-134 (2017).

[2] J.H. Wu, R.S. Chang, G.J. Horng, Thin Solid#s1466, 314-319 (2004).
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’Integrated Nanotechnology Research Center (INR@pabtment of Physics, Science, Khon Kaen University
Khon Kaen, 40002, Thailand

3Thailand Center of Excellence in Physics, Commissivo Higher Education, Bangkok, 10400, Thailand

In this work, 3 models of SrTi) including pure SrTi@ N-doped and O-vacancy SrliGnodels, were
investigated to study electronic and thermoeleqtrigperties. Vienna Ab initio simulation packageASP)
which based on density functional theory was usedatculate electronic structure of SrgMath addition of
Hubbard parameter (U) to treat the strong on-sitall@nb interaction in d-electron and thermoelectric
properties were also investigated with BoltzTrapgoam. The results indicate that pure SriTt@s energy
band gap of 3.11 eV for GGA+U (U=8.7 eV) calculatwhich is underestimated compared with experintenta
value due to limitation of DFT. For N-doped mod#lere are states induced above valence band regiurdti
band gap narrowing about 0.38 eV. Removing of Orygtom make SrTi®structure defect which lead to
formation of a band below the conduction band. fitwelectric results show that doping Sr¥mith Nitrogen
and Oxygen vacancy can improve thermoelectricabidfiOz because of larger ZT when the temperature is
increasing.
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Investigation of Inkjet Printing Electrodes for Photocatalytic Water Splitting
Y. Howold", D. Lehman# M. Schied3 K. Krtigef, M. V. Vidalle*3, and T. Klassei®

Department of Physics, Khon Kaen University, Khaeik 40002 Thailand.
?Helmholtz Zentrum Geesthacht, Max-Planck-Str.1021Geesthacht, Germany.
SHelmut-Schmidt-Universitat, Holstenhofweg 85, 22BBnburg, Germany.

In this work, chemically modified Ti®electrodes for photocatalytic water splitting wéaibricated by inkjet
printing technique on FTO glass and titanium plst®strates [1]. As shown from cross-sectional scgnn
electron microscope, the thickness of the catdéystr was around 700 nm [2]. The sintering tempeest of
300 and 450°C were studied under air atmosphebsesuently the photoelectrochemical (PEC) actwitié
these electrodes were examined aiming at oxygelutswo reaction. The electrodes were characterizdeEC
cells containing 0.5 M FBOy as electrolyte and a platinum ring as countertedde. Under simulated sunlight,
photocurrent densities up to 0.22 mA€nat 1.2 V(SHE) were obtained. The temperature ofesing
significantly influenced the photocurrent of electes printed on titanium substrates, due to thedton of a
thin titanium oxide interfacial layer at higher teematures. However, in case of FTO, glass tramsitio
temperature of the substrate allowed 300 °C tdhbeoptimum sintering temperature. Moreover, thbiktya of
the electrodes were determined. It was found that ¢lectrodes showed constant photocurrent under
illumination at 0.7 V(SHE) for up to 5 hours.

[1] D. Lehmann, K. Kruger, V. Haverkamp, Y. TreekanM. Schieda, Advanced engineering materials 7201
19, 1, 1600278.

[2] Y. Treekamol, D. Lehmann, M. Schiedal, |. Hearm-Geppert, T. Klassen, MRS Online Proceeding
Library 1776. DOI: 10.1557/0pl.2015.432.
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AFM nanomechanical properties of hybrid coatings baed on silica, zirconia and fluorinated polymers
for high durability and scratch resistance on plast substrates

R. Suriano, R. Ciapponi, G. Griffini, M Levi, S. firu

Department of Chemistry, Materials and Chemical iBagring “Giulio Natta”, Politecnico di Milano, Piaza
Leonardo da Vinci 32, 20133 Milano, Italy.

Newly prepared hybrid coatings with high scratcsigence and enhanced outdoor durability were ssaadéy
obtained via sol-gel pathways [1]. These materizdsed on silica and zirconia crosslinked withlanszed
fluorinated polymer, were applied on polymeric gdtdites by spin-coating. The effect of zirconia-leca
molar ratio on the physical, chemical and mechamoaperties of the hybrid coating was investigata&M
nanoindentation and nanoscratch tests were pertbtmassess mechanical performance of the hybsie s,
resulting in a high modulus (up to 31 GPa) and Héeytel scratch hardness (up to 2 GPa). The hyloadicgs
were also studied during a prolonged exposure tevib/light, with the aim of testing outdoor duratyiland
correlating the scratch resistance with possiblengbal modifications and wettability behavior. Athe
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coatings exhibited excellent stability and an olfenagrease in scratch resistance over long-teghtlexposure.
The hybrid coatings with the low and intermediat@tent of zirconia investigated showed a smootlasar
even after a prolonged light exposure, while manmg high-level scratch hardness of nearly 2.5-BaG
Conversely, the reference polycarbonate substuatdsrwent significant photo-degradation and a reduign
their scratch hardness by increasing light exposinte was observed. The results of this work suigties
silica/zirconia fluorinated hybrids have great pait@ as hard scratch resistant coatings on pkstionany
technological fields, e.g. touch-screen devicesit@loltaic and optical devices, automotive compdsda]
and also offer remarkable durability in a straightfard way without requiring complicated proceduces
expensive instrumentation for their preparation.

[1] R. Suriano, R. Ciapponi, G. Griffini, M. LeV&. Turri, Surf. Coat. Technol. 311, 80 (2017).

[2] N. De Vietro, L. Belforte, V.G. Lambertini, FFracassi, Appl. Surf. Sci. 307, 698 (2014)
Acknowledgements:This work was funded by Bando Regione Lombardiad@aione Cariplo 2013, project
ID 42660345, title: “Hybrid Aluminum Forging, HAF".
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Integration of quantum dot sensitized solar cells mtechnical textiles
K. Heinricht, J. Martirt, J. Langenické| T. Ottd-?

IFraunhofer Institute for Electronic Nano Systembke@@nitz, Technologie-Campus 3, 09126, Germany.
2Technische Universitat Chemnitz, Chemnitz, Reichieeh Str. 70, 09126, Germany.

In the field of energy conversion wind power, tig@wer and solar cells have been established. Nmsical
solar cells can be subdivided in dye-sensitizedowskite, organic, hybrid and quantum dot sengitinaes.
With regard to quantum dot sensitized solar c€)B$SC) advantages like a tunable absorption regjiento
guantum dot size and multi exciton generation aeduSo far efficiencies up to 9.5 % have beenhesh{l].

In most cases the published solar cells are faledcan solid substrates and completed with a liquid
polyelectrolyte.

For the preparation of our QDSSC, PES-Silicone tsates were chosen as a technical textile whichbzan
found on solar panels, truck tarpaulins and windbades. On these substrates, we prepared actereskagks
without using a liquid polyelectrolyte, becausestisi not favoured for integration on highly-flexeltextiles due

to leakage reasons. This work focuses on two $ajiel stacks: a) a hybrid solar cell consistinga@bnductive
polymer and P3HT/quantum dot composite [2] and lgpmplete inorganic layer stack consisting of metal
oxides and quantum dots [3]. First samples on Pili&®&e-substrates have been realized. At the mortien
maximum power conversion efficiency of the as pregasolar cells is still lower than conventionaésrbut by
optimizing layer composition and increasing thectional area of the cell an efficiency of up to 22%highly-
flexible substrates are expected. In the future,itbegration of quantum dot sensitized solar caigechnical
substrates could lead to energy support for varitmysces such as on-bord electronics and autonocunisol

of window shades.

[1] D. Sharma, R. Jha et al., Sol. Energ. Mat.. Sells., 155, (2016).

[2] L. Quian, J. Yang et al., J. Mater. Chem., @D11).
[3] J. Jean, S. Chang et al., Adv. Mater., 25, 801
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Substrate Induced Structural and Optical Changes inThermally Deposited Thin Films of Lead (II)
tetrakis (4-cemylphenoxy) phthalocyanine

N. Kaur*, R. Saint, A. Mahajad, R. K. Bed?
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°S.I.E.T. Ram Tirath Road, Amritsar-143107, India.

In the present work, thin films of Lead(ll) tetraki4-cemylphenoxy) phthalocyanine of different kiniesses
ranging from 20 nm to 100 nm were deposited byniaéevaporation under a residual air pressurethess 10

6 mbar on glass and transparent flexible (overheapbgtor sheets, OHP) substrates, at room temperalhe
prepared films were characterized for structurabrphological and optical properties by X- ray difftion
(XRD), field emission scanning electron microscgpfESEM), atomic force microscopy (AFM), UV-Vis and
Raman spectroscopy. The films exhibited a change tem amorphous to crystalline structure on clang
the substrate from glass to OHP sheet respect{jt¢lyPb (ii) Pc films made on flexible substrateosied
enhanced porosity relative to films on glass saas; which, in turn, further increased with filhickness,
opening up its avenues in the field of gas sensors.

[1]. Sheng, C., R. A. Norwood, et al. (2009). "Naehr optical transmission of lead phthalocyaninped
nematic liquid crystal composites for multiscalenlear switching from nanosecond to continuousevav
Applied Optics48(14): 2731-2734.
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2Sakarya University, Engineering Faculty, Dept. adtMlurgical & Materials Engineering, 54187,
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The synthesis and characterization of 1-D nanotred transition metal oxides has received conalder
attention due to their novel application. AmongnheVanadium oxide shows particularly rich chemistry
because of the tunable vanadium oxidation stam(fr-2 to +5) and flexible coordination environment.
Because of these,2@s has been attracted much interest owing to itslkxteproperties for various important
applications such as actuators, sensors, catalyaissistors, solar cells, electro-chromic devieesl high
energy density lithium ion batteries. In this studfsOs nanobelts is successfully produced with a novel
ultrasound assisted solution treatment method usimmgmercial ¥Os powders as the precursor. These
nanobelts show remarkably large surface area bypadson with \dOs precursor. Binder free and flexible
free-standing electrodes are prepared by the imtgring V2Os nanobelts. Nanobelts are characterized by
FESEM, AFM, X-ray diffraction and Nadsorption/desorption analyze.
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Detailed analysis of hydrothermally grown ZnO nanoods on the graphene oxide sheets

D. Giltekirt*, H. Akbulut
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Zinc oxide (ZnO) is a potential semiconductor matexith amazing optical and electrical propertydduse of
the superior electrical conductivity of ZnO, itvisdely used in many applications ranging from ofgogonics,

gas sensors, energy storage and solar cells [ApH&ne is a single 2D carbon sheet with large Bpeacirface
and excellent electric conductivity [2]. In this gga, ZnO nanorods/graphene oxide heterostructure wa
synthesized by hydrothermal growing ZnO nanorodg@phene oxide film. Graphene oxide was prepared
through modified Hummer's method as described énliterature [3]. Zinc acetate/ethanol solution wasd

to produce seed layer on the graphene oxide sh&btn ZnO nanorods were grown on the film in a
solution containing equimolar concentrations of czimitrate hexahydrate (Zn(NR - 6H20) and
hexamethylenetetramine {d12N4, HMTA) at 90°C for 1h. The ZnO-nanorods/graphene heterostructure
was characterized by field emission scanning edecticroscopy (FE-SEM) and X-ray diffraction (XRD,
Cu K radiation).

[1] M. Saranya, R Ramachandran and F. Wang, Jowih8tience: Advanced Materials and Devices, 1, 4,
pp: 454-460 2016.

[2] D. Yin, Z. Le, B. Liu, M.J. Wu, Nanosci Nanatenol., Feb;12(2):937-42 (2012).

[3] R. Ramachandran, S. Felix, G.M. Joshi, B.P.&gupathy, S.K. Jeong and A.N. Grace, Mater. ReH.,Bu
48, pp. 3834-3842, (2013).
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Synthesis and Characterization of ZnO-Graphene Oxid Nanocomposites

D. Gultekinl1,*, H. Akbulutl

1Sakarya University, Metallurgy and Materials Enggning Dept., Sakarya, Esentepe Campus, 54187eyurk

Graphene Oxide (GO) is a compound of carbon, oxygew hydrogen in variable ratios. Among them,
chemical reduction of exfoliated graphene oxide JGkkets was found to be the most versatile arldided1].
Zinc oxide (ZnO), a semiconductor with a direct &vidand gap (3.37 eV at room temperature) and large
exciton binding energy (60 meV) [2, 3], is one bétmost promising materials for applications inabgsts,
sensors, piezoelectric transducers, transparerductors, and surface acoustic wave devices [3]hWhis
unique property, ZnO has also attracted attentowrefectrical and optical applications such asthgmitting
diodes, photo-catalysts, photodetectors, solas,celezoelectronic devices, and sensors. In thidystZnO
/graphene oxide nanocomposite was synthesized lolyotnermal route using graphene oxide and ZnO
precursor solution. Graphene oxide was prepareautfir modified Hummer's method as described in the
literature [4]. Synthesized ZnO /Graphene oxideocamposite was characterized using a field emission
scanning electron microscope (FESEM), X-ray difi@c (XRD), and energy dispersive spectroscopy (EDS
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[1] S. Mathialagan, G.P. Ponnaiah and M.Vijay, daliof Scientific & Industrial Research Vol. 76ndary,
pp. 44-49 (2017).

[2] N. Samaele, P. Amornpitoksuk, S. Suwanboon,d@wW echnol. 203, 243 (2010).

[3] J. Zhao, C. Ye, X. Fang, L. Qin, L. Zhang, GryGrowth Des. 6, 2643 (2006).
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Broadband Light Trapping in Nanotextured Optoelectronic Devices
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S.S.A. Obayya

tUniversity of Genova, Department of Physics, Gent6a46, Italy.
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We propose the use of nanotextured interfacesew af light manipulation in optoelectronic and phatltaic
devices. The final aim is to achieve light coupliagross interfaces of dissimilar material employed
photonics devices exploiting broadband light scitte properties of one-dimensional pseudo-pericBt-
organized gratings. We experimentally demonstratgel area (cf) and high aspect-ratio nanopatterning of
substrates by recurring to de-focused ion beamtesmg (IBS) through a self-organised sacrificial A
nanowire stencil mask. These nanoscale featuresbeaobtained on different substrates ranging fghass,
transparent conductive oxides, metals and crystakiemiconductors like Si and GaAs. Textured satestr
have been characterized from the morphologicalogmidal point of view by means of an AFM microscapel

an integrating sphere, respectively. Morphologmalameters have been employed to simulate andzantdg
optical response of textured glass by recurrin@@ofinite difference time domain (FDTD) method. &de
periodic one-dimensional nanostructures endowedh wiigh aspect ratio proved numerically and
experimentally to be effective in view of broadbatitfuse scattering of radiation. Haze values (atbG0%)
higher than commonly employed light trapping refer materials are reported. Thin film solar celdzhon
the nanostructured pattern has been numericalbjiestufor broadband absorption enhancement usin@the
FDTD and compared with the experimental outcomplofsical devices. Tangible absorption enhancengent i
reported in nanostructured devices relative toctheventional flat thin film solar cell. The optipeid SC can
offer a short circuit current of 13.8 mA/cm2 with anhancement of 21% over the SC without textuueihse.

[1] C. Mennucci, C. Martella, L.V. Mercaldo, 1. UsaP. Delli Veneri and F. Buatier de Mongeot,
Appl.Sci.,7(4), 355 (2017).
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Rippled polydimethylsiloxane (PDMS) nanopatternethplates are formed by uniaxial wrinkling following
air/Ar ion plasma treatment on pre-stretched sasap®MS undulations with height to width aspeciosatn

the range of 1, remarkable long-range order an@dieity from 300 nm to above one micrometer are so
achieved. Alternatively, PDMS templates are forrbgdsoft lithography using nanostructured glass sates
(masters) made by defocused lon Beam Sputterin§)(IBhe glass masters exhibit a regular and tunable
undulated pattern with periodicity well below 30thnand a higher aspect ratio compared to pre-bedtc
PDMS samples, which is successfully transferredh® polymer slave. The uniaxial PDMS modulations
represent a natural platform for the confinemerplamonic nanostructures when thermal depositiokuas
performed at grazing incidence. In this way Au neine arrays (NWs) endowed with monodisperse width
distribution and length exceeding several tenthanafrometers are formed. The NWs exhibit a strongly
dichroic optical response due to the excitatioh@talized Surface Plasmon Resonance (LSPR) whahilg
polarized orthogonal to their axis. The resonantelength can be tuned across the VIS-NIR speagbn by
acting on the NWs width (140-250nm) and on theqabcity and aspect ratio of the flexible PDMS teatpl

For light polarization parallel to the NWs axisethptical spectrum is instead analogous to thata@jdntinuous
film, thus conferring to the NW array the perforrmarof an IR wire grid polarizer. The tunability the LSPR
response can be exploited in order to match thepplaser in plasmon-enhanced spectroscopies. Test
measurements demonstrate e.g. that Raman-SERScenfemt factors above 4@re easily achieved. Also
relevant is the performance of the NWs as condeatiectrodes with sheet resistances in the rand®-@0
Ohm/sq which candidate Au/PDMS nanowire arraysassparent electrodes for flexible applications.
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The work reports on the development of a very sengrid sensitive COsensor based on assembly of porous
silicon and conducting polymer. Porous siliconnsiraeresting material for sensing applications tiuigs high
surface area. However, its stability in air ovendiremains poor leading to the degradation of fhtecal and
electronic properties of the material. A very simmplay was used in order to stabilize the surfadh@porous
silicon. It consisting on thermal oxidation andotte-grafting of conducting polymer which was paigiphene.
Conductive polymers ensure electrical contact dledvacontinuity in charge transfer for a betteretgion. For
a voltage of 0.5 V, the structure has a 48% ofisieitg, this structure reached the saturation @@ ppm of
CO.. The morphology of the obtained structures werseoled by scanning electron microscopy and
characterized by FTIR spectroscopy. The resultswshbat current-voltage and impedance-voltage
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characteristics are modified by the gas reactiwitythe porous silicon/polythiophene surface. Thesseshows
a rapid and reversible response to low concentrsittd the gas studied at room temperature.
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Towards a 3D Isolation of Semiconductor Nano-Box bion Implantation
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lon implantation is routinely used to create dopedions that act as active channel layers or ctstiac
semiconducting materials. Here, we address an dppatribute of ion irradiation: formation of insting
regions by damaging the crystal with electricafigative projectiles. The first aim of this studysata develop
a buried, highly damaged, planar layer by protomplamtation with doses of ~i@cm?. The investigated
semiconductors were: GaAs, InP, GaSh, CdTe, ZnOGad, representing different crystal structuresidba
gaps, and radiation hardness. The employed aralytiethods included SIMS, RBS-C, TEM, and SEM.
Annealing of all implanted IlI-V compounds resultedthe formation of a localized layer, consistmginly of
cavities or bubbles filled with hydrogen. Similaofon implantation applied to silicon, can leadetdoliation
and transfer of a thin crystalline Si film to anetlsubstrate in a process known as Smart*Cut

In our investigation, we have focused on protontanped gallium nitride and electrical properties tbé
associated buried cavity layer. The concept raieseduced defect production in the near-surfdoe ithere
light H* ions lose energy predominantly in electronic eadis, and on the accumulation of defects occurring
near the ion projected range that is determinedhleyimplantation energy. As a result, after appeate
annealing, the resistivity of the surface filmestored to its initial value while the resistan€¢he buried layer
rises by 4 orders of magnitude as measured oncasgeep-like structure.

To completely isolate a small volume of GaN, veattisolation was added by a low-dose implantatibAlo
ions through a metallic mask, yielding a very higlsistivity around semiconducting “nano-boxes.” lamh
isolation retains the planarity of the surface dabsequent resist application and metal step cogegaving a
significant advantage over chemical mesa etchimgddition, it reduces undercutting effects, thgralbowing
for shrinking of the pattern sizes. In conclusiae propose a new scheme of 3D electrical isolatiba
semiconductor volume for electronic, photonic anspnic discrete devices.
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Li-ion batteries have high specific energy in tinergy storage technologies. Production of Li-iottdyées and
electrodes with high performance has gained impogan recent years with the increased interesgtd@nergy
field [1]. SnQ is very attractive electrode material becausesdfiigh theoretical capacity (1491 mAhggood
cyclability and high columbic efficiency [2]. Dumn charge/discharge process, volume expansion and
pulverization have occurred in the Sn@lectrodes materials in addition to their supepooperties. To
overcome this problem, forming composite structuith carbon based materials is a efficiency waybGa

with different forms (graphene, carbon nano tutzpan fiber etc.) is suitable materials in eledteristry
applications because of its mechanical propertiesits high chemical stability in acidic or basaligions at a
wide temperature range [3]. In this study, goodlingcproperties are achieved by using MWCNTs as a
substrate for nanocrystalline Snarepared through a facile sol-gel technique. Tdreposites are characterized
by FESEM, X-ray diffraction and thermogravimetritadyze. SnO2/MWCNT composites are used as anode in
Li-ion batteries. The electrochemical characterrattests including charge/discharge performangelic
voltammeter and electrochemical impedance spedpys(EIS) measurement of cathodes are carried put b
using an 2016 coin cells.

[1] M.Alaf, D.Gultekin, H.Akbulut, Appl. Surf. ScR75, 244-251 (2013)

[2] M.Alaf, H.Akbulut, J. Power Sources, 247, 692272014)

[3] M. Alaf, D. Gultekin, H. Akbulut, MicroelectrarEng. 126i 143-147 (2014)

Acknowledgements:This work is supported by the Scientific and Tedbgiwal Research Council of Turkey
(TUBITAK) under the contract number 116M39% New Approach to Overcome Volume Expansion Problem
of SnQ Based Li-ion Battery Electrodes
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1 Center of Abdominal Surgery, Vilnius UniversityinMis, 08661, LT.
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Adipose tissue has recently been described asdotene organ [1]. The development of it charaeztdion is
still a challenging issue. The improvements indle&ection of microstructures of varied materialthvapening
the new areas of applications provide a strongvattn for studying electron microscopy data preoes
possibilities. Till now the suitable models for tegtrapolation of thredimensional sample data out of the
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SEM images are lacking, and consequently, the gregualitative and quantitative microstructurallgsia is

still an open question.

In the present work SEM images were used to reaatsBD view with an open source program VisualSFM.
For the primary work, very characteristic Agil@articles (cubes and tetrapods) were selectedttagguainted
with the program. Then the database of SEM imadabe adipose tissue taken from 3 layers of adipose
tissue (subcutaneoupreperitoneal and visceral) was colected. The miostacteristic examples were selected
for 3D reconstruction. The key steps and 3D recaosbn model will be presented during the talk.

[1] K.G. Kahl, J. Herrmann, B. Stubbs, T.H.C. KreegJ. Cordes, M. Deuschle, U. Schweiger, K. Huefer
Helm, A. Birkenstock, D. Hartung, Progr. Neuro- Etsypharmacol. Biol. Psych. 72, 30 (2017).
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Ultra-fast nano-organization of carbohydrate-basedlock copolymer thin films with sub-10 nm features
Y. Liao'?, W.C. Chefand R. Borsali®*

L CNRS, CERMAYV, F-38000 Grenoble, France.
2 Univ. Grenoble Alpes, CERMAV, F-38000 Grenoblenee
3 Department of Chemical Engineering, National Taiviéniv., Taipei 10617, Taiwan

Block copolymers (BCP) have attracted consideredgdearch attention and industrial development dulesir
capability of forming long range ordered patterntha nanometer scale. Hydrophilicity-hydropholyicit
imbalance could result in high incompatibility be#sn saccharides and synthetic polymers, whichpkgad
by our group to study natural-synthetic hybrid B@R# a high parameter.
The natural-synthetic hybrid BCP polystyrene-bloc&ltoheptaose (PS-b-MH) used in this study is ssi#ed
by linking end-functionalized blocks via click chistmy [l The PS-b-MH can self-assembled into hexagonally
close-packed cylinder patterns with sub-10 nm feasizel?l, which exhibits for example high performance in
nonvolatile transistors memory applicatigrd. Here we report that how to archive self-assenoblyS-b-MH
thin films in few seconds by a so called high tempg&e solvent vapor annealing method using micvewa
energyP!. As opposed to conventional solvent vapor or tleéramnealing processes (taking few hours), ultra-
fast (1 sec) self-assembly of higlearbohydrate-based block copolymers (BCP) thindileading to nanoscale
patterns (sub-10 nm perpendicular or horizontahdgrs) was achieved. Such new technological apprisaof
great interest for a wide variety of applicationghe semiconductor industry.
[1] H. C. Kolb, M. G. Finn, K. B. Sharplesangew. Chem.-Int. Edi2001, 40, 2004.
[2] I. Otsuka, S. Tallegas, Y. Sakai, C. Rochad{8ila, S. Fort, A. Bsiesy, T. Baron, R. Bors&lanoscale

2013 5, 2637.
[3] Y.-C. Chiu, H.-S. Sun, W.-Y. Lee, S. Halila, Borsali, W.-C. ChenAdv. Mater.2015 27, 6257.
[4] Y.-C. Chiu, I. Otsuka, S. Halila, R. Borsali,. M. ChenAdv. Funct. Mater2014 24, 4240.
[5] Y. Liao, W.-C. Chen, R. BorsalAdv. Mater.2017.
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Spatially distributed passivation as a tool for newmnaterials. Cellular automata modelling.
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YRCP, Chimie Paris-Tech, CNRS, 11 Rue P. et M.eCT8005 Paris, PSL University,
2LPC2M, IPEST, route Sidi Bou Said, B.P:51 2075 vdrsity of Carthage,
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We apply a 3D cellular automata model of aqueousosmn [1] to a metal surface with periodicallypulibuted
oxide patterns. The corrosion model [2] takes @toount diffusion, neutralisation reactions inusoh and
separate anodic and cathodic electrochemical crectin the metallic surface with electrical transf®xide
patterns induce localised cathodic zones [3] aasetito basic solution. Neighbouring zones ardia@nd
remain stable due the autocatalytic property ofahedic half-reaction and slow neutralisation betwacidic

and basic regions which proceeds only at the aterfbetween acidic and basic regions. The spatially
inhomogeneous electrochemical reactions lead tonmgeneous corrosion rates with consequences on the
morphology. The work highlights strong correlatioetween morphology and corrosion kinetics and ieduc
3D structures from the 2D initial surface pattegirA paradoxical response is evidenced. Staftimg small
oxide patterns, the more we passivate the surfheemnore we increase the corrosion rate until opigiterns

are sufficiently large to protect the metal. Tiwigrk can help the design of bio-degradable matefi!

[1] C.F. Pérez-Brokate, D. Di Caprio, D. Férondd.Lamare, and A. Chaussé, Corrosion Science,2BDt241
(2016).

[2] D. Di Caprio, C. Vautrin-Ul, J. Stafiej, J. Saar, A. Chaussé, D. Féron, and J.P. Badiali, Gioro
Science, 53(1) 418-425, (2016).

[3] C. Vautrin-Ul, A. Chaussé, J. Stafiej, and JBadiali, Polish Journal of Chemistry, 78(9), 17880
(2004).

[4] J. Cheng, T. Huang, and Y. F. Zheng. Mater@&dgence and Engineering: C, 48: 679-687 (2015).
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Catalytic Removal of Food Waste Derived Odor usingdybrid System Comprised of Wet Plasma and
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Kim4, Y.K. Park*
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3llsan Engineering, Cheongju, Korea

4R&D Division Korea Institute of Carbon Convergeriechnology, Jeonju, Korea

The efficient removal of odor has been an importapic in the area of environmental catalysis resea
Especially, efficient removal of food waste derivatbr has been a significant problem of Korea gavemnt to
enhance quality of life. Although the general meltho treat food waste derived odor is adsorptidrme, t
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efficiency is low.In addition, the catalytic control can be appli¢dosver temperatures compared with thermal
oxidation alone. However; in most cases the reademperature of catalytic reaction is higher tBa6°C. To
reduce the operating temperature of odor removaldm temperature, ozone should be used.

In this study, we developed a new hybrid systemprtsad of wet plasma and catalyst to remove foodteva
derived odor. Mn or Cu coated catalysts such asMtoral zeolite, Cu/natural zeolite, Mn/HY, and B4/
have been used as catalysts. Ozone can be prottocedvet plasma. The catalytic odor removal efinog
was greatly increased with ozone generated from pletma at room temperature. The detailed reaction
mechanism will be suggested.

This research was supported by Nano-Material TdolggoDevelopment Program through the National
Research Foundation of Korea(NRF) funded by theidttiyn of Science, ICT and Future Planning (No. NRF-
2015M3A7B4049714).
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Efficient Upgrading of Bio-oil using Porous Catalyic Materials
S.B. Kimi, H. Ryu, H.M. Leé, S.Y. Park, D. Oh, K.H. Kim?!, B.S. Kang, Y.M. Kim?, Y.K. Park"

1Schoobf Enviromental Engineering, University of Seodod, Korea.
2Dept. of Environmental Sciences and Biotechnolbigglym University, Chuncheon, 24252, Korea

Bio-oil produced from the pyrolysis of biomass ignin has several drawbacks, such as low heatihgyhigh
oxygen content, and low pH. Meanwhile, catalytistfpyrolysis of biomass results in a bio-oil wigduced
oxygen content and increased heating value compartte bio-oil obtained from original biomass. Retty,
many different catalysts have been investigategremluce highly qualified oil. Especially, to pro@uhighly
stable oil, surface modification of catalyst is @ggary. In this regard, we applied many differenalysts such
as carbon, metal oxide, and zeolitic materials b@arcatalyst prepared from char was applied toydatdast
pyrolysis. Surface of char was modified by stea®H{ H:SCQy treatment. Also, metal oxide catalysts such as
alumina which were prepared from different metheese applied to catalytic fast pyrolysis of ligron other
biomass. Metal loaded zeolites were also used. &teaization of the catalysts was performed using N
adsorption-desorption, XRD, FT-IR, and BAPD. In the case of catalytic fast pyrolysis afrhass, the yields
of light phenolic compounds and aromatic compowvdse increased compared to that of non-catalyst fa
pyrolysis. The detailed reaction analysis and meisina will be suggested.

This work was supported by the New & Renewable gné€ore Technology Program of the Korea Institute o
Energy Technology Evaluation and Planning (KETEPanted financial resource from the Ministry of dea
Industry & Energy, Republic of Korea. (No. 20153080580). Also, this work was supported by the Nwatlo
Research Council of Science & Technology (NST) gitanthe Korea government (MSIP) (No. CAP-11-04-
KIST).
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Tyrosinase immobilization on functionalized poroussilicon surface

K. Lasmt, H. Derdef, A. Kermad, S. Sarmh H. Boukhalfa-Abil3, S. BelhousseF. Z. Tighilt, K. Hamdan,
N. Gabouzé

Division Couches Minces Surfaces Interfaces (CMS#htre de Recherche en Technologie des Semi-
conducteurs pour I'Energétique (CRTSE), 2 Bd. Fzdrdanon, BP 140, Alger-7 merveilles, Algiers, Alger
2 Faculté des sciences biologiques, Université dienses et Technologie Houari Boumediene (USTHB),
Algiers, Algeria.

In this work, we studied the attachment of actiwgoBinase enzyme on porous silicon (PSi) substaata
potential biomarker for the detection of phenolieridatives. A multistep functionalization strategyas
developed [1]: acid chains were covalently grafbedthe hydrogenated PSi by hydrosilylation reactibime
obtained acid-terminated surface was activated t@aetion with N-hydroxysuccinimide (NHS) in theepence
of a peptide-coupling agent N-ethyl-N’-(3-dimethylamopropyl)-carbodiimide (EDC), and then reactedhwi
the amino linker of the lysine residues tyrosingseenchor the enzyme by a covalent amide bond.i&our
transform infrared spectroscopy (FTIR) confirmed #fficiency of the surface modifications. The aod was
characterized with contact angle measurements bsThe enzymatic activity of immobilized Tyrosir@svas
determined by means of a colorimetric assay basdti@assessment of the UV/Vis absorbance at 506fran
brown product resulting from the enzymatic oxidataf Pyrocathecol to O-quinone which is transforneeed
brown pigment with the presence of 3-methyl-2-bbiaaolinone (MBTH) reagent. The results showed the
attachment efficiency of Tyrosinase enzyme on fienelized PSi surface. Moreover, the enzymatiovagtof
Tyrosinase was preserved after immobilization;ghdace concentration of active Tyrosinase wasnaséid to
be =1.135 x 1& molecules covering the whole PSi surface.

[1] S. Sam, L. Touahir, J. Salvador Andresa, Pordlue, J.-N. Chazalviel, A.C. Gouget-Laemmel, ijiele
Villeneuve, A. Moraillon, F. Ozanam, N. GabouzeP§ebbar, Langmuir, 26, 809 (2010).
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Bioengineering, University of Texas (UT) at Arliogt Arlington, Texas 76019, USBT Arlington Research
Institute, Fort Worth, Texas 76118, USBepartment of Urology, UT Southwestern Medical €eat Dallas,
Dallas, Texas 75235, USA.

Bladder cancer is known for its high recurrencesatnd low sensitivity, which requires the patieéatandergo
invasive and expensive diagnostic methods. A napgroach is presented that can detect bladder canoe
invasively by isolating the tumor cells that aréunally exfoliated into the urine. The human lurancer cells
(A549) were used as model cells. These were caghtan a nanotextured polymer biochip that was
functionalized to specifically target the surfac&HR overexpressed biomarker that is also preserthen
bladder cancer cells [1].
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The nanotextured PDMS biochips were fabricatingntigiding them off the unpolished side of a standard
silicon wafer. The microfluidic network pattern waB printed and transferred to PDMS by replica nmgd
The nanotextured PDMS substrates, modified withtragidin-biotin functionalization, were sandwicheda
Sealed, Easily-Accessible, Modular (SEAM) micrdfliei architecture. The SEAM was essentially PMMA
housing assembly that held all the pieces togetitarthe help of magnets.

The A549 cells were suspended in healthy humarewsample for capture tests. Anti-EGFR antibody amd
isotype IgG1 antibody (control) were used on thessnates. The isotype antibody did not have afigigf for
the tumor cells. After sealing the biochip, celleres introduced through the inlet port of the mitriofic
network and allowed to incubate before washingiarading [2]. The capture efficiency was found ®dbout

5 times greater on the anti-EGFR antibody coategl ttfan the control. The cancer cells were thusessfully
captured from urine. The SEAM assembly can be tséekt patient urine samples and our goal is teatiéow
grade bladder cancer with high sensitivity.

[1] C. Lunt, S. Maddineni and R. Brough, JournaCdifical Urology, 5(2), 95 (2012).
[2] V. V. Abhyankar, M. Wu, C. Y. Koh, and A. V. ltth, PloS one, 11(5), e0156341 (2016).
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Electrical Differentiation of Metastatic and Non-Metastatic Tumor Cells from Individual Morphological
Characteristics
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Cancer is one of the leading causes of human ntgrtihe mortality rate due to cancer has not desed as
much as other diseases, over many decades, eugghttite medical technology has radically improvius is

due to cancer being a silent killer, which does staaw any significant symptoms in the early stagiethe
disease. It can be treated with higher survivedsan the early stages. Early stage cancer detedithus
necessary. For an example, stage 1 breast caneetide has almost 100% five-year survival rate dsithe
cancer matures into stage 4, the five-year survatal goes down to just 22% [1].

The journey of cancer from non-metastatic to beogmmetastatic is not well understood. The cancés ce
slowly morph into metastatic cells and spread tghowt the body. Understanding the changes in eellul
physiological and morphological characteristics balp in its early detection. Also, the detectidnmtastatic
cells in blood and biopsy samples can be usedritbralche parameters of treatment and determineftiaacy

of treatments. It is thus important to reliably gty non-metastatic tumor cells (NMTCs) and metéisttumor
cells (MTCs) in patient samples for early detectioetter cancer staging and effective treatment.

We fabricated solid-state micropores made in 200tmm SiQ membranes. Each micropore membrane was
packaged such it separated two containers of isoligtion and breast cancer cells were translocéuexligh.
The drop in ionic current as the cells translocatedoss the micropores were measured as pulsee Th
mechano-physical differences in the morphologitaracteristics of NMTCs (MDA MB-231 cells) and MTCs
(MCF7 cells) gave different and distinct pulse duseristics [2]. These differences were becaus¢hef
variation in cellular properties like deformabilitglasticity, strain energy, and motility. The dmvidetection
efficiency for NMTCs and MTCs was ~75%. The MTCaiged ~35.6% less pore ionic current blockage and
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took ~37.5% less translocation time compared toNNECs. This showed that the MTCs were significantl

more elastic then the NMTCs which made them ideapread throughout the human body leading to highe

stage of the cancer.

1. American Cancer Societipreast Cancer Survival Rates & Statisti@®17 [Accessed 2 June 2017];
Available from: www.cancer.org/cancer/breast-cafuwreterstanding-a-breast-cancer-diagnosis/breast-
cancer-survival-rates.html.

2. W. Ali, et al., Differentiating Metastatic and Non-metastatic Tun@ells from Their Translocation
Profile through Solid-State Microporelsangmuir, 201632(19): p. 4924-4934.
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Electrospinning techniqgue has been satisfactorilyized to prepare osteoconductive Polycaprolactone
(PCL)/Elastin (ELS) based nanofibrous scaffoldgstFof all, nanohydroxyapatite particles (NHAp) weer
obtained by sol gel method. Following, surface &fAY were modified with different molecular weighH00,
400, 600) of Polyethylene glycol (PEG) in orderg@n more hydrophilic particles. Then, various PEIL$
nanofibrous scaffold structures including unmodifiand modified NHAp were fabricated. Diameter and
morphology of NHAp and electrospun nanofibers wasserved by SEM analysis. Structural propertiethef
scaffolds were characterized by FTIR. Biocompatipibf the scaffolds was determined by XTT testngsi
human osteoblast cell lines (MG-63). In additionadord method was applied to determine the tatadunt of
protein in living cells. Results proved that norighe single PCL and composite scaffolds preseonyeotoxic
effect.

NANO-178
Nano silver patrticles infiltrated three-dimensionalcrimped silk yarn

Y. Zhang, F. Fu, P. Wang*

National Engineering Laboratory for Modern Silk, li@ge of Textile and Clothing Engineering, Soochow
University, Suzhou, 215123, China

This paper works on producing a kind of nano sipaiticle infiltrated 3-D crimped silk yarn. A 3-&imped
yarn first made from traditional silk yarn, and nheano silver particles are in situ reduction. Nailger
particles were on the surface and interior of 3rilmped silk yarn. Finally, nano silver particles the surface

was removed together with sericin. Most of the nsiheer particles were in the interior of silk yaffherefore,
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the nano silver particles infiltrated silk yarn lkeaa smooth surface while better antimicrobial proge The
research provides a new method to produce a furaitglk yarn.

[1] Y. Zhou, R. C. Tang, Dyes Pigments. 134, 203.@.

[2] G. Li, H. Liu, T. Li, J. Wang, Mater. Sci. En@., 32, 627 (2012).

[3] G.H. Li, H. Liu, H.S. Zhao, Y.Q. Gao, J.Y. Wand.D. Jiang, R.l. Boughton, J. Colloid Interf. S858, 307
(2011).
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In this work, a numerical model to ameliorate thesgure sensitivity of sensor has been developes. W
determine the effect of temperature in the presseresitivity in this sensor during the applying uwp@y
voltage. In the other hand, the evolution of sessmsitivity has been competed as function of suppltage,

as well as, for different times, for various georical parameters of the sensor. It has been obde¢hat the
sensitivity is greatly affected by the rise in thapply voltage, mainly when the sensor is operatethe
prolonged time. Finally, this paper allows us taleate the reliability of sensors. It also, perntpredict their
behavior against temperature due to the applicatioa voltage of a bridge and to minimize this effey
optimizing the geometrical parameters of the seaadrby reducing the supply voltage.
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Synthesis and Characterization of TiQ: Nbas.x Vx thin film deposited by ultrasonic spray pulverization
for solar cells applications
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Titanium dioxide (TiQ) is a semiconductor with a large band-gap (anatage= 3.2 eV). Furthermore, TiO
has high transparency for visible light, large ealof the refractive index (n = 2.52), controllalsieecific
resistance, good adhesion and high chemical resstdiQ has a large variety of potential applications.

In this papeMNbs«Vx Co-doped TiQthin films were synthesized at different x.at% (x&2.3.4) on quartz and
silicon substrates by chemical ultrasonic sprayhmet Tetra iso-Propoxide Orthotitanate Titanium@IIp was
used as a precursor, Niobium iso-Propoxide as thadurce, and Vanadium triso-Propoxide as the Vcsou
The as- prepared films are annealed safthosphere at 60 for 30 min. The samples are characterized by X
- ray diffraction (XRD), Raman, ATR-FTIR, UV-Visansmission and diffuse reflectance spectroscopyS|DR
and photoluminescence spectroscopy (PL). The sesldtained show that the films properties are lsirge
influenced by the nature, mixture and the concéptraf the dopant.
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Enhanced Dielectric Permittivity in Nano Ag-Deposied (In®*, Nb>*) co-doped TiQ/Polyvinylidene
Fluoride Composites
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In this work, nano Ag-deposited ¢ Nb>*) co-doped TiQ (Ag-INTO) hybrid particles are prepared by a seed-
mediated growing process by a redox reaction betvgdlger nitrate and ethylene glycol. Ag-INTO hybri
particles are used as fillers for fabricating fld&i polymeric composites to enhance dielectric jt#kity and
retain low dielectric loss tangent of polyvinylidefluoride (PVDF). Nano-Ag particles deposited &TrO
surface are revealed by a transmission electromostgopy. Ag-INTO/PVDF composites are fabricated by
conventional mixed powder and hot pressing methdls. dielectric properties as functions of frequeany
temperature were investigated. Enhanced dielegaimittivity of »10? and low loss tangent &0.1 in a low
frequency range are successfully achieved by opingiloading content of Ag-INTO filler. The disceet
growth of Ag nanoparticles on INTO ceramic partcédficiently prevented the continuous contact leetwvAg
metallic particles in the PVDF matrix. This can prgss the formation of the conducting path in thgosite,
resulting in a low loss tangent and conductivity [1

[1] S. Luo, R. Yu, R. Sun and C.P. Wong, ACS Apgater. Interfaces., 6, 176-182 (2014).
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In this work, CaCglisO12 nanopowders are successfully prepared by a amedustion method.
Nanocrystalline CaGi4O12 particles are revealed by a transmission eleatnammoscope. A main phase of
CaCuTisO12 is detected in all powder samples. The effectsiofering conditions on microstructure, giant
dielectric properties and nonlinear currealttage characteristics of bulk sintered ceramée systematically
investigated. Fine grained CaGTi4O12 ceramics with highly dense microstructure are agiisined. Very
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high dielectric permittivity values of ~3Q04 with very low taml ~0.030.11 at 1 kHz are achieved.
Interestingly, large values of breakdown electigldf (£~9741.62 V/cm) and high nonlinear coefficient
(a~9.86) are also obtained. The oxidation statesi @n@ Cu ions were confirmed by using X ray absawpt
spectroscopy. The origin of the giant dielectrisp@nse and nonlinear electrical properties is dsed in
details.
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PAG6/Silver blends: Investigation of Mechanical andElectromagnetic Shielding Behaviour of Electrospun
Nanofibers

E. Sancak M.S. Ozeh, A.C. YilmaZ, R. Erdem, M. Yuksek, N. Soirf, T. ShaHi

Marmara University, Faculty of Technology, Departmef Textile Engineering, 34722, Istanbul, TURKEY
2Cukurova University, Adana Vocational School oftéigEducation, Department of Motor Vehicles and
Transportation Technologies, 01160, Adana, TURKEY

3Akdeniz University, Serik G-S. Sural Vocationald®tlof Higher Education, Department of Textile
Technologies, 07500, Antalya, TURKEY

“4Bolton University, Institute for Materials Reseamhd Innovation (IMRI), Bolton, UK

Nanotechnology has gained an importance in a nuof@reas such as energy science, mechanics,ozlmsty
optics, space industries, optoelectronics, nontirgaical devices and light emitters applicatioRalymer
nanofibers are being increasingly used for a watege of applications because of their high spesiiidace
area. Polyamide-6 (PA-6) nanofibrous membranes i#h 3%, 5% and 8% nano-silver were produced
successfully. It was aimed to obtain electromagrsdtielding with the functional nanofibrous memlasanThe
electrospinning solutions’ properties were deteediwith pH values, conductivity and viscosity. Mogtogy

of the membranes was examined with Scanning Eleditmroscope (SEM) and determination of elemental
composition of the nanofibrous membranes was cdeduwith Energy Dispersive Spectroscopy (EDS)
analysis. The mechanical properties of the elegptmosnanofibrous samples were also investigated.
Electromagnetic shielding effectiveness (EMSE),ogtson (Ab) and reflection (Re) properties of thes
nanofibrous membranes were measured in the freguemnge of 15-3000 MHz according to coaxial
transmission line method specified in ASTM D4935-10
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3 Department of Mining and Materials Engineeringcitty of Engineering, Prince of Songkla UniversiggH
yai, Songkhla 90112 Thailand

4PSL ResearchUniversity, Chimie ParisTech - CNRSiti de Recherche de Chimie Paris, 75005, Paris,
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SUniversité Pierre et Marie Curie, 4 place Jussi@g231 - Paris France

In material science, recent progress is mainly tll/to develop innovative strategies to prepare@materials
with desired properties, which are a coupling ahhits intrinsic and extrinsic properties. Among ttrategies
reported for extrinsic material properties contrognoparticles agglomeration appears to be a phognis
approach to obtain materials with controlled amsttitres and desired properties for targeted apjlica In
fact, combining a mixture of nanopatrticles withfelient physical and chemical properties offersrgdaumber
of possibilities to tailor the properties of agglerated materials [1-2].

Sn doped TiQ aggregates have been successfully prepared viapohéydrothermal technique. It was
illustrated that the size, the morphology and thase of prepared Ti@ggregates is strongly influenced by the
amount of added Sn doping. In addition, it was destrated that the prepared aggregates properties is
influenced by the synthesis temperature. Furthegfribwas shown that the prepared Sn doped aggregates
are of high crystallinity. The influence of added &pant amount on the optical and structural ptegseof the
prepared Sn doped Ti@ggregates have been investigated.

[1] A. Taleb, F. Mesguich, X. Yanpeng, C. Colbeasstih, P. Dubot, J. SOLMAT, 52, 148 (2016).
[2] Y. Cal, H. E. Wang, S. Z. Huang, M. F. Yuen, H. Cai, C. Wang, Y. Yu, Y. Li, W. J. Zhang, B. &u,
Electrochemica Acta 210, 206-214 (2016).
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Pressure-responsive Locomotion and Its Potential Agication in Powering Cardiac Pacemaker

L.N. Zhang, F. Shi

Beijing University of Chemical and Technology, Bejj Chaoyang District, CN.

One big challenge in the practical use of cardi@oemaker is the limited lifetime of battery. Onhe battery
runs out, a surgery to replace the battery is macgswhich increases the cost and even bringtoigkatients
(121, To handle this problem, various biomechanicargnéas been proposed to be converted to electiiep
by implanting an energy-harvesting device ontodhtside surface of the he&rfl. Therefore, to realize energy
harvest from the heart without damaging the tissteehave fabricated a pressure-responsive devitgsting
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of a cooper foil with cylindrical shape and a salencoil. This device could respond to the presglifference

of 40 mmHg and perform a diving-surfacing cycleddmotion, which further converted the obtained
mechanical energy to electricity with a maximum pouttof 36.5 W according to the faraday's law of
electromagnetic induction. Furthermore, we haveneoted the pressure-responsive system to the ateay
live ewe and its blood pressure caused by heartbdated the internal pressure difference of tleetatity-
generating system. When the system is open torteeyaf the ewe, the systolic blood pressure aadtdlic
blood pressure allow the diving-surfacing cycledoimotion of a device, and the obtained mechanicaigy
can be converted to electricity. Hence, we haveessgfully harvest biomechanical energy availaldenftive
animal to electricity energy, which could be usedastainable power supply

[1] H.G. Mond, J.G. Sloman, R.H. Edwards, Pacing.(Electrophysiol, 5, 278. (1982).

[2] G.D. Nelson, Texas Heatrt Institute Journal, 2B, (1993).

[3] Q. Zheng, H. Zhang, B.J. Shi, X. Xiang, Z. LMuM. Jin, Y. Ma, Y. Zhou, X.X. Wang, Z. An, W. TgnW.
Zhang, F. Yang, Y. Liu, X.L. Lang, Z.Y. Xu, Z. LZ.L. Wang, ACS Nano, 2016, 10, 6510, (2016).

[4] C. Dagdeviren, B.D. Yang, Y.W. Su, P.L. Traid,Joe, E. Andersona, J. Xi, V. Doraiswamyd, B.
Dehdashtie, X. Feng, B.W. Lu, R. Postone, Z. Khgdp®&. Ghaffari,
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Electrochemical sensors performance: The role of ggific surface and recognition receptors dynamic
S. Falah, X. Yanpeng?, A. Talel3-2

1 Faculté des sciences de Tunis, campus universigdi29-El Manar Il, Tunisie

2 Institut de Recherche de Chimie Paris, CNRS — @hfarisTech, 11 rue Pierre et Marie Curie, 75004riB,
France.

3 Sorbonne Universités, UPMC-Univ Paris 06, F-750P&ris

Toxic substances such as heavy metals are dangésousuman health and environment at a certain
concentration threshold depending on their poispmirechanism. Toxicity is a function of their degiee
solubility and biodegradabilitynsoluble substances as well as the metallic fpexkibit negligible toxicity in
most caseskFor non-biodegradable substances, their accuranlati living organisms over a lifetime contact
induces the increase of their concentration whichy nexceeds the tolerated threshold limit. Human
contamination by heavy metal even at a trace lgvices a dysfunction and serious damages to mady b
systems [1]. For human safety, there is an urgeatito specify tolerance threshold and to devetfopming
tools for their detection and control.

A comparison of electrochemical sensor performamceshieved using self-organized gold nanopar(iéie
NP) modified HOPG electrode and thin gold film dectode materials. Both electrode surfaces were
functionalized with bisphosphonate receptors (E#.)Ip addition, performances comparison betweedifieal
electrode with and without BP receptors is achievéde: obtained results show a detection limit &f @M for
nanomaterial electrode sensor, whereas for thm &lectrode sensor it is about g0l. These results were
discussed in terms of electrode specific surfackranognition receptors dynamic.

[1] C. D. KlaassenCasarett and Doull's Toxicology: The Basic ScieoicBoisonsEd. (McGraw-Hill
Publishing Co., Inc., 7rd, ed.; New York, 2008).
[2] A. Taleb, X. Yanpeng, P. Dubot, Applied surfamence 420 (2017) 110-117.
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Three-Phase Polyvinylidene Fluoride/Ag-LaeSro.1Nio.eMgo.404 Nanocomposites With Enhanced
Dielectric Prpoerties and Low Dielectric Loss

K. Meeporrt, T. Yamwond, P. Thongbdi

Materials Science and Nanotechnology Program, Raaofl Science, Khon Kaen University, Khon Kaen,
40002, Thailand.

’National Metal and Materials Technology Center (MJ)EThailand Science Park, Pathumtha@i 20,
Thailand.

SIntegrated Nanotechnology Research Center (INREpartment of Physics, Faculty of Science, KhomKae
University, Khon Kaen, 40002, Thailand.

Polymer composite materials have been widely stutherecent years due to the need for flexible e
with outstanding properties that can be integratemla variety of flexible electronic devices ama $upporting
the rapid progress of electronic industry [1]. Ire tpresent work, three-phase polymer nanocompuiite
enhanced dielectric permittivity and low dielecttmss is presented. Nano Ag4le®1o.1Nio.eMgo.sOs (AQ-
LSNMO) hybrid particles were synthesized using edsmediated growth technique. The PVDF/Ag-LSNMO
nanocomposites were fabricated by a liquid-phasistasl dispersion and hot-pressing methods. Thedléyg

on the surface of LSNMO efficiently prevented thenttnuous contact between Ag particles in the PVDF
matrix and suppressed the formation of the condgcpiath in the composite. The three-phase composite
exhibited good flexibility due to the low concerioa of fillers and very low dielectric loss. Asresult, with a
filler loading of 17.55 vol%, the composite disptalya dielectric constané§ value of 61.9 and dielectric loss
(tand) of 0.027 at 1 kHz. These findings demonstratirgpsing applications in the electronic devices.

[1] M. Arbatti, X. Shan and Z. Cheng, Adv. Mater9, 1369 (2007).
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Functionalizednanoparticles for CO2 sensor
J. Boudadenl, A. Klumppl, I. Eiselel, Y. Joseph2

1.Fraunhofer Research Institution for Microsysteams Solid State Technologies, EMFT
2.Institute of Electronic and Sensor Materials, Ai@sche Universitat Bergakademie Freiberg, Freiberg
Germany

Energy consumption due to heating and ventilatimetgsses in buildings represents a non-negligibteqn of
the total energy spent for the indoor sector. Tioeeg solutions to manage energy efficiently ancmsure a
good air quality inside buildings have to be foufithe main task of our work is to realize a novel 220
chemical sensor, which should work within a Head®gtilation Air Conditioning (HVAC) system.

In the field of chemical gas sensors, a conventiomg to detect CO2 is based on optical methodguaimon-
dispersive Infrared spectroscopy, which suffer frarigh-energy consumption. Until today, there lack of
sensitive, reversible and stable chemical gas sefeoCO2, which allow size reduction, are abl@perate at
moderate temperature less than 70°C and are cbdmgpdpread in indoor applications, such as HVASIesys.
Our chemical CO2 sensors consist of an interdidrahsducer (IDT) with a comb like periodic patterh
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electrodes on glass substrate. A heater and tetupersensor are designed around each IDT chip.wlyne
developed hybrid material, based on amine funclipeg silica nanopatrticles, is used to sense CQZ).[A
simple coating technique is used to deposit theisgnlayer onto the interdigitated electrodes. §kasing
mechanism is based on the change of the dielgutojgerties of the sensing material due to an atisorpnd
diffusion of the CO2 molecules into the sensitiagdr. The operating temperature have been optimizeshch
the best compromise between high sensitivity, iagbonse/recovery times, selectivity and stability.

[1] J. Boudaden, A. Klumpp, I. Eisele and C. Ku{2016): Smart capacitive CO2 sensor. ProceedihtiSKE
Sensors, 775-777

[2] J. Boudaden, A. Klumpp, H-E. Endres, |. Eisatel C. Kutter, CO2 Chemical Sensor, to be presaited
31st Eurosensors Conference 2017 (03 - 06 Septgmber
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Bismuth Telluride Thin Films with a High Thermoelectric Power Factor
Jongbeom Na, Jong Un Hwang, Eunkyoung Kim*

Department of Chemical and Biomolecular Engineerivignsei University, 50 Yonsei-ro, Seodaemun-guylSe
120-749, Korea.

Thermoelectric thin films were explored to providdlexible thermoelectric generator. Highly conauetn-
type BiTes films on an insulative flexible substrate werepgamed via electrodeposition followed by a dry
transfer process. The growth of the'Bi was precisely controlled by an electrochemicalogépmn potential
(Vdep), Which was critical to the preferred orientatiohthe crystal growth and thus to the propertiesaof
flexible thermoelectric generator (FTEG). A2Be&s film prepared under 3 of 0.02 V showed high electrical
conductivity with a maximum power factor of 1478/ nr! K-2 [1]. As-prepared FTEG was bendable, showing
only a small resistance change after 300 repeatadihg cycles. As a p-type thermoelectric film,y§8|4-
ethylene dioxythiophene)s (PEDOT) films were prepgaby the solution casting polymerization on an
insulative flexible substrate to afford a thin timeelectric film with a high electrical conductivjtisigh Seebeck
coefficient, and power factor [2]. The thin PEDQImE could be processed as flexible film and rollgdfor a
roll-type thermoelectric leg to generate electyicitombined with the n-type Bies FTEG, a prototype p,n-
type flexible thermoelectric (pn-FTEG) was prepai@dive multi-couple FTEG with a high output vg&and
output power in a bending state. Structural contrahe thermoelectric films and examples of flé&iBEGs
based on these thermoelectric films will be presegnt

[1]1 J. Na, Y. Kim, T. Park, C. Park, E. Kim, "Pregaon of Bismuth Tellurice Films with High Thermnleetric
Power Factor", ACS Applied Materials & Interfac8s47, 32392 (2016).

[2] T. H. Park, C. H. Park, B. G. Kim, H. J. Shif,Kim, “Flexible PEDOT Electrodes with Large
Thermoelectric Power Factors to Generate ElegprimjtFingertips”, Energy Environ. Sci., 6, 3, 7@013).
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ELECTROCHEMICAL SYNTHESIS AND MICROSTRUCTURAL ANALY SIS OF ZnO
NANOSHEETS FOR PHOTOCATALYSIS

S .Taleb, N. Dokhan
Research Unit, Materials, Processes and Environri@RMMPE), University of Boumerdes, Algeria

ZnO has many potential applications in sensing,tqdatalysis and solar cells [1], due to its possessf
unique properties such as near-UV emission, optreaisparency, electric conductivity, piezoeledyi@and
photocatalytic properties [2,3]. In this paper, iport the preparation of ZnO nanosheets onto mdin oxide
(ITO) substrate by cathodic electrodeposition iragneous solution of zinc nitrate and potassiurarade - this
later acting as aapping agenpromoting nanosheets formation - followed by atingaat 400°C for 60 min.
The deposits were characterized with scanning releanicroscopy (SEM) to determine the morphological
properties. The XRD patterns of these films rewe@ihee existence of polycrystalline hexagonal wietphase
with c-axis orientation of crystallites. The crybta size, lattice strain and stress and the dgmdidislocations
was deduced from the X-ray spectrum analysis ante vexaluated using the Williamson—Hall method.
Structural parameters such as, lattice constantscell volume, internal parameter and texturat@mve been
calculated beginning with Nelson-Riley plots. Th#tical properties of ZnO nanosheets have beenstlgbed
and the band gap and Urbach energy where deduldeel photocatalytic performance was finally investéegl
by color removal measurements from dye contaminatgdr samples.

[1]Y. Z. Li, X. Zhou, X. L. Hu, X. J. Zhao and P. Fang: J. Phys. Chem. C 113 (2009) 1618816192.
[2] Leung Y.H., Djurisic A.B., Gao J., Xie M.H., W&.F., XuS.J., and Chan W.KChem. Phys. Lett2004,
39(4-6): 452.

[3] Erko¢ . and Kdkten H.Phys. E 2005,28 (2): 162.
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2Department Chemie und Biochemie, Ludwig-Maximiliinéversitat Miinchen, 81377 Minchen, Germany

The computational effort to calculate the magnetdastdipolar energy, MDE, of a system of N magnetic
moment scales as N(N-1)/2, an G(kask. Compared with the calculation of the Exgeaand Zeeman energy
terms, this is the most computationally expensae pf any micromagnetic Monte Carlo simulation.réduce
the computational effort, the algorithm to calceldte MDE of periodic magnetic systems has beafiestuWe
have found that, for some certain types of unitscghany matrix elements of the algorithm are igbahtto
others due to symmetry reasons and that the nuofbelements that should be calculated is approxiyat
equal to N, an O(N) task, instead of N(N-1)/2. Tt@duces drastically the computing time of the waliton of
the MDE of large magnetic systems. The use of yinensetries has been implemented and tested in atoode
calculate the MDE and the dependence of the comptitne on N has been analyzed. A parallelizatibthe
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code has been also implemented and tested. Cadmidadbf Ni and Co nanowires up to 30000 magnetic
moments in the periodic unit cell have been caroat Finally, the physical meaning and properbéshe
calculated magnetostatic dipolar anisotropy energie Fe thin layers and Ni and Co nanowires are als
discussed.
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Stability of self-assembled Cobalt nanoparticles wter extreme conditions

S.M.B. Albahrani?, S. Ayrinhaé, P. Colomba# I. Lisieck?, S. Costanzg M. Gauthiet, F. Decremp’s G.
Simort

1Sorbonne Universités, UPMC Université Paris 06, GNBMR 7590 IMPMC, F-75005 Paris, France
2Sorbonne Universités, UPMC Université Paris 06, GNBMR 8233 MONARIS, F-75005 Paris, France

Under specific conditions, magnetic metallic narrtpies (NPs) are self-assembled in organized &iras,
called supracrystals [1]. This self-organizatioogass takes place thanks to particle small sizeeds®on as
well as the use of an adapted coating agent priexeobalescence and oxidation. Supracrystals pssséggh
potential in various fields, including electronicharge transport and information storage. Nevisse their
thermodynamic properties have been little studjgatticularly under pressure. The present work a@ns
establishing the temperature-pressure phase diagfaupracrystals constituted of Co NPs hold togethy
lauric acid chains.

To this purpose, two experimental techniques wenpleyed in combination with resistive heated membra
diamond anvil cell (mDAC) for the generation of thigh pressures (0-20 GPa) and moderate tempesafite
200 °C). Low wavenumber Raman scattering was usemtder to determine both spherical and quadrupole
vibrational modes of individual Co NPs [2]. In atiloin, a picosecond acoustics setup [3] was usektect the
collective vibrations of supracrystal, and theirigaons with P and T parameters. Physical propeerbf lauric
acid was studied separately in order to identgycantribution to the properties of the supracigsta

[1] I. Lisiecki, P.A. Albouy, M.P. Pileni, Adv Mate15, 712 (2003).
[2] G. Simon, L. Meziane, A. Courty, P. ColombanL.ikiecki, J Raman Spectrosc, 47, 248 (2015).

[3] F. Decremps, M. Gauthier, S. Ayrinhac, L. Bote,Belliard, B. Perrin, M. Morand, G. Le Marchartl,
Bergame, J. Philippe, Ultrasonics, 56, 129 (2015).
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Development of a selective hydrogen leak sensor lealson Pd incorporated ZnO nanowires on ITO
substrate by spray pyrolysis method

K. Vijayalakshmi and A. Renitta

IResearch Department of Physics, Bishop Heber Gall€guchirappalli-620 017, Tamilnadu, India.

A novel room temperature hydrogen sensor basedlateBorated ZnO nanowires were fabricated on IT&@g|
substrate by spray pyrolysis method [1]. The eft#cPd dopant concentration on the structural,captand
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morphological properties of ZnO/ITO films was intigated. All the films exhibited excellent crysta#
properties with preferred c-axis orientation. Tleebshift in the PL peak suggests that the eneemdbap of
ZnO can be tuned by varying the Pd concentratidre Jignificant changes were recorded for 2% Pd dlope
ZnO, which show a transmittance of 95%. FE-SEM iesagf Pd implanted ZnO show perfectly aligned
nanowires on the ITO surface with porous morpholdgyorable for sensing. The hydrogen sensing mespo
of ZnO/ITO films increased with increase in Pd dapconcentration, which might be ascribed to aehes in
the crystallite size of ZnO and the effect of Pthlyst in achieving electronic sensitization pracgg3]. The
sensor successful detected as low as 100 pprat Hoom temperature. The improved sensor respaase
attributed to the spillover of palladium and théemaction between Pd and the ZnO nanowires suppbd.
results suggest that Pd catalyst can alter thetgr&imetics of ZnO nanowires by reducing the crijiséasize
and consequently enhance the sensor responseh@dPd@:ZnO/ITO sensor prepared with 2% Pd revealst f
recovery time of 60s, suitable for high performahiegas detection.

[1] NurayGiiy, SonerCakar, MahmutOzacar, J. Colloidrfate Sci., 466, 128(2016).
[2] Ghusoon M. Ali, James C. Moore, Ahmed K. Kadhidody Thompson, Sens. Actuators, A 209, 16 (2014).
[3] Mona Hosseini-Sarvari, Zahra Razmi, Appl. S&¢i. 324, 265 (2015).
[4] Lucky Agarwal, Brijesh Kumar Singh, ShwetaTtipia P. Chakrabarti Thin Solid Films 612,
259 (20186).
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A novel synthesis of non-enzymatic D> sensor based on Pd: Mn@nanopatrticles decorated carbon
nanotubes/Ta hybrid nanocomposite

K. Vijayalakshmi and S. David Jeréil

a. Department of Physics, Bishop Heber Collegejchirappalli-620 017, Tamilnadu, India.

In the present study, we report on the fabricatibRd implanted MNn@CNTs/Ta nanocomposite sensor for the
electrochemical detection of28.. A novel method using a combination of electromrheevaporation and
spray pyrolysis deposition was adopted for thei€altion of the hybrid nanocomposite [1]. The fahted films
were further characterised using X-ray diffractiBaman spectroscopy, scanning electron microscapy, a
cyclic voltammetry [2]. XRD patterns of the hybradmposite confirmed the presence of preferenti@l)0
plane of carbon and (110) plane e6MnO.. Raman spectral analysis show-Band corresponding to-MnO>
vibrational mode, and the characteristic D-band @&ldand Raman feature for carbon nanotube [3]. SEM
images revealed that the Pd incorporatddnO. nanoparticles were homogeneously distributed ersthiface
of carbon nanotubes with a narrow nano size digiob. Electrochemical ¥D. sensors were constructed to
demonstrate the sensing performance of pure Ma@d Pd:MNn@MWCNTs/Ta electrodes by cyclic
voltammetry. Compared with the bare MnQhe Pd activated MICNTs/Ta electrode exhibited high
electrocatalytic activity towards the reductiontbO», as surface modification provides continuous pathfer
electron transport [4]. The sensor revealed a Bigftsitivity of 97.1 A mM-* cnt?and the detection limit as
low as 0.03 uMThe robust electrode material holds the potenbaltfie development of high-performance
electrochemical sensor for8: detection in other food products.

[1] Qiang Zhao, Zhenhai Gan, Qiankun Zhuang, Electigaisa 14, 23 (2002).
[2] Mir Ghasem Hosseini, Elham Shahryari, J. Mater. Bech., 32, 763-773 (2016).

[3] A.Renitta, K. Vijayalakshmi, Sens. Actuators Bigbn. 237 (2016) 912-923.
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[4] Catalina Mansilla, Solid State Sci., 11,1456-1485300).
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Integrated analytical methodologies for the study bthe corrosion products naturally grown on Roman
Ag-based artefacts

G.M. Ingd, C. Riccucdl, M. Pascucéi E. Messing G. Di Carld, G. Fierrg
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2 CNR-ISMN, c/o Dipartimento Chimica, ‘SAPIENZA'ilkrsita di Roma, P.le A. Moro 5, 00185 Romeyltal

Ancient silver-based alloys objects are of a gne@rest from a historical, artistic and econompaint of view
because they were precious works of art or commaséd items as jewels, ornaments and amulets.rSilve
based alloys were also largely used as monetargroey or like a form of saving, playing a relevawie for the
development of economies. By means of the comhiisedof X-ray photoelectron spectroscopy (XPS), ieour
transform infrared spectroscopy (FTIR), X-ray difftion (XRD), scanning electron microscopy coupieth
energy dispersive spectrometry (SEM+EDS) and optigaroscopy (OM) we have studied the micro- and
nano-chemical nature of the corrosion products grow Ag-based artefacts found in different archagiohl
Italian sites. The results allow the identificatimindifferent corrosion products naturally growrridg the long-
term interaction between the silver-based alloymelets and degradation agents from the surrounding
environment. The FTIR, XPS, SEM-EDS, XRD and OMufesshighlight the role of chlorine, that is always
present in the patina as chlorargyrite (AgCl), amdew cases of bromine or iodine. Furthermore, @sults
reveal that chlorine often preferentially corrodbd copper islands scattered in the alloy matnangi rise to

the formation of the dangerous copper-chlorine igsesuch as atacamite and paratacamite. These latte
compounds usually indicate the occurrence of thgpeo cyclic corrosion called by conservators “benz
disease”. Finally, different corrosion patterns ddeen observed with the outermost layers genezalighed

of S, Ca, Al, Si and Fe, revealing a strict relasioip between some soil constituents and the silased alloy
that reacted forming different compounds in sonseeausual.
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2 Surface Analysis Laboratory, INFN & Departmeniifthematics and Physics, Roma Tre University, via
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Gold coated commonly used copper-based objectsasistuds, brooches, clasps and a small pendatitsg d
back to 18-17" centuries CE, were studied by means of the cordbirse of FE-SEM/EDS, TOF-SIM$3
FTIR, XRD and optical microscopy (OM). In particylahe surface and subsurface chemical featurebeof
gilded objects were investigated, revealing sonpeets of the manufacturing methods as well asatsa)) the
mechanism of degradation occurring during the ltergs burial in the soil and the agents involvedthis
process. Our investigation has made possible tatifgiehe chemistry of the decorative Au layer dsiped by
using an amalgam, i.e. the fire-gilding, its sturet and the corrosion products naturally formednfrthe
interaction with the surrounding environment. Theim degradation agents are chlorine, sulphur and
phosphorous species that gave rise to the formatfodifferent corrosion products. Indeed the caoos
phenomena are boosted by the metal galvanic cauptiich makes gilded-metal art works unstable flam
chemical-physical point of view. In perspective meservation, our results suggest that it is ingrarto
prevent the interaction between moisture and naet¢€uCl), located at the interface between theirgg layer
and the substrate, in order to avoid further sevegradation phenomena such as “bronze diseasehwhi
transforms the copper substrate into a greenisildpow
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Nanowire field effect transistors for sensing apptations

Andreea Costas, Camelia Florica, Melania Onea,s&Eatei, N. Preda, lonut Enculescu

National Institute of Materials Physics, Atomisti#tD5 A, Magurele, Romania.

Major efforts are made nowadays for using nanogiras as building blocks for functional deviceseThajor
goal is to use the properties induced by low dinmrssfor obtaining new and improved functionalitigeen
compared to bulk material devices. Sensors argea ¢f devices which can fully benefit from thesadc”
properties of nanostructures. Nanowire channell fegfect transistors represent a very interestiengjag to be
used as a sensor. The particular geometry wherehenel presents a high surface to volume ratecty
influences its sensing capabilities.

In the present paper we aim at describing our weillated to different types of nanowire field effect
transistors[1], [2]. Thus, we will present diffeteaapproaches in preparing semiconducting nanowitbgsical,
chemical and electrochemical methods of preparampwires will be shown. The influence of the prepian
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method onto the electrical characteristics of theick will be also presented. Finally, we will fecan the
methods related to device fabrication and the agms and disadvantages of top down and bottom up
methods.
[1] C. Florica, E. Matei, A. Costas, M. E. T. Matar, and I. Enculescu, “Field effect transistor with
electrodeposited ZnO nanowire channel,” vol. 13%,390-297, 2014.
[2] E. Matei, C. Florica, A. Costas, M. E. ToimiléNares, and |. Enculescu, “Electrical propertiesiafjle
CdTe nanowires,” vol. 6, no. 1, pp. 444-450, 2015.
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Electrospun fibers for life sciences applications

Elena Matei, Mihaela Oancea, Alexandru EvanghelMistor Diculescu, lonut Enculescu
National Institute of Materials Physics, Atomisti#D5 A, Magurele, Romania.

Electrospinning represents a very interesting teglendue to qualities such as scalability, vensatdnd low
cost[1], [2]. Based on a simple functioning prifeighe technique is investigated for a wide randge o
applications including flexible transparent eledes, filters, cellular scaffolds or smart bandadisactically,
the technique consists in applying a high intensiigctric field to a polymer solution droplet. Algton
microscopic jet is formed which, as it solidifiésyms a micro- or nano-fiber. Many polymers carebgloyed

as starting material including biopolymers sucle@tagen.

In the present paper, we will describe our reswdiated to fabrication of polymer fibers and these in the

field of life-sciences and medical applicationsarBhg from simple biocompatible fibers obtainedairsingle

step we will continue by describing the fabricatiohcomplex fibers which can be employed as complex
biosensors or biocompatible actuators. We will lfinaresent the perspectives of the method appiethe
above mentioned field.

[1] M. Beregoi, C. Busuioc, A. Evanghelidis, E. MatF. lordache, M. Radu, A. Dinischiotu, and I.
Enculescu, “Electrochromic properties of polyarelicoated fiber webs for tissue engineering
applications,” Elsevier, 2015.

[2] C. Busuioc, A. Evanghelidis, M. Enculescu, dnBinculescu, “Optical and photocatalytic propestd
electrospun ZnO fibersPig. J. Nanomater. Biostructurggol. 10, no. 3, pp. 957-965, 2015.
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Amed Gallegos-TabaniépJose A. Sarabia-SafhModnica Acosta-Elids? H. Manuel Sarabia-SaifyZRoberto
Carrillo Torres, Ana M. Guzman-PartidaGabriela Ramos-Clamont MonfrErika Silva-Campa Alexel J.
Burgara-Estrell3 Luz Vazquez-Morerfp Martin Pedroza-Montefo

1 Departamento de Fisica, Universidad de Sonora, Hsilio, Sonora, 83000, México.

2 Departamento de Investigacion en Fisica, Univerdida Sonora, Hermosillo, Sonora, 83000, México.

3 Departamento de Investigacion y Posgrado en Alioentniversidad de Sonora, Hermosillo, Sonora, 8300
México.

4Laboratorio de Bioquimica de Proteinas y Glican@eprdinacion de Ciencia de los Alimentos, Centro de
Investigacion en Alimentacion y Desarrollo A.C. ridesillo Sonora 83304, México.

Actually, the main goal in medicine to ensure sastid treatment of diseases is to find a technolmgya
controlled targeted drug delivery. Nanotechnoloffgrs the great opportunity to deliver disegnediciels to
cells or tissue-specific. In this work, we modifiedvine serum albumin (BSA) with lactose to obtagoglycan
(BSA-Lac) and promote sugar-lectin interactionsbsaguently, glyconanoparticles were synthetizedh wie
ability of bio-recognition by the cells with galase receptors. Results indicate that the BSA mdsowere
conjugated with 41 lactose, estimated by electrogdis and confirmed by infrared spectroscopy and
fluorescence. Using a water in oil emulsion metivaals obtained BSA-Lac nanoparticles with spheroid
morphology and average size of 300-500 nm. Glyedsgll nanovectors were specifically recognized by
Ricinus communis lectins and endocytosed by Hepc@B line. The results indicate that the nanawect
could be aimed to the asialoglycoprotein recepian® liver cells and potentially used as transg@ti-tumor
drugs.

NANO-208
Membrane structure alterations on both -irradiated and stored human erythrocytes

F.A. Pedroza-Montefd, M.A. Acosta-Elia3, A. Burgara-Estrelfa J.A. Sarabia-SaifzE. Silva-Campa A.
Angulo-Moling, K.J. Santacruz-Goéme&z. Castanedg D. Soto-PuebfaR. Melendrez-Amavizéand M.
Pedroza-Montero

1Departamento de Fisica.Universidad de Sonora, Mgxic
’Departamento de Investigacion en Fisica. Univerdida Sonora, Hermosillo, Méxictbepartamento
Quimico Bioldgicas. Universidad de Sonora, HermiosMéxico.

Storage and ionizing radiation of human red bloei(sRBC) are techniques often used in medicatqulares.
Those stressing agents produce morphological csaogeRBC membranes and alter the normal shape and
functionality of the cell membrane. In this worke Wwave investigated the morphological changes imamured
blood cells at nanoscale by using both atomic fonceoscopy (AFM) and osmotic fragility (OF) to alot the
average roughness and fragility of their membraméase, respectively. In addition, we followed thveygen
markers of hemoglobin (Hb) by Raman spectroscometect the structural alterations induced by leodical
transformations in RBC. We done component principtdtistical analysis (PCA) to address the main
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contributions to oxygenation states. Our resuldicete that RBC function is challenged when theg ar
irradiated and stored. The membrane of RBC becaore ffinagile despite the biochemical fingerprintHif
remained unaltered. Furthermore, the storage puweerhused nanometric alterations over the suda&BC
membrane for both irradiated and non-irradiatetscel
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Emissive Properties of Dye-Doped Polymer NanofibeBroduced by Electrospinning

M. Enculescu, A. Evanghelidis, I. Enculescu

National Institute of Materials Physics, LaborataryMultifunctional Materials and Structures, Groaop
Functional Nanostructures, Magurele-Bucharest, @&,JRomania

The electrospinning technique distinguishes itseifiong the numerous methods for obtaining polymer
nanofibers due to the more growing interest indumeds proved utility. In particular, productiofi polymeric
nanofibers in which different dopants are introdu@es intensively studied in the last years becadfidbe
increased interest for the obtaining of functioekdctrospun nanofibers. Electrospinning is a fagikthod of
obtaining polymer nanofibers with diameters fromstef nanometers to micrometrical sizes that aeagh
flexible, scalable, functional and biocompatibleesiles the multiple applications in medicine, payim
nanofibers obtained by electrospinning permit malaifoon of light at nanometric dimensions when dbpath
organic dyes or different nanoparticles. It isrape technique that uses an electrical field tavdiae polymer
nanofibers from solutions and does not require dwmamed devices or high temperatures. The advastage
offered by the electrospinning technique when pecoty polymeric fibers are given by the simplicity tbe
method, the tuneability of the morphology allowedtbe possibility of controlling all the processrameters
(temperature, viscosity of polymeric solution, apglvoltage, distance between electrodes, etcd,gnthe
absence of necessity of using harsh and supplemeadtemicals such as the ones used in the tradition
nanofabrication techniques. Luminescent nanofilsars be produced by electrospinning solutions dopiéul
different dyes. Different morphologies of the etespun nanofibers can be obtained for the samenmsly
host when different parameters of the electrospigprprocess are used. Thus, we obtain tuneableabptic
properties of the electrospun nanofibers (e.g. gimanthe wavelength of the emission peak) by vayytime
dopants and the parameters of the fabrication rdetho
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Fabrication and characterization of thin mico/nanomembranes for MEMS/NEMS applications

R-C. Voicu, R. Muller, A. Dinescu

National Institute for Research and Developmeriliarotechnologies- IMT Bucharest, 126A, Erou lancu
Nicolae Street, 077190, Bucharest, Romania

In the last period different materials were usedritter to obtain thin micro/nano-membranes withesalv
applications, such as in energy harvesting, optarad biological or space applications [1-5].
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SU-8 is a highly cross-linked epoxy photopolymericiihhas been preferred as structural material for
fabrication of biocompatible devices or as dieliecsubstrate [1-2]. Conductive or semiconductiveenals
such as polysilicon, monocrystalline silicon andtai®e are also preferred for micro/nano-membranes
fabrication [3-5].

This work presents the manufacturing of thin micamo-membranes using the SU-8 photopolymer, palgsil
and gold materials as structural materials. Thektltess of the SU-8 micro-membranes was selectedebat
~2-10 um. The polysilicon membranes have a thickrefs~ 1 um, and the gold thin membranes have a
thickness of ~100 nm. Several characterizationsnguSEM, AFM or nanoindentation techniques) were
performed in order to analyze the obtained dimerssidhe thicknesses, and the mechanical, and ieldctr
properties of the fabricated membranes.

The fabricated micro/nano-membranes can be useddifterent applications in the broader fields of
MEMS/NEMS due to their thermal, electrical and rreetbal properties.

Acknowledgements: This work was supported by a grant of the RomaNational Authority for Scientific
Research and Innovation, CCCDI — UEFISCDI, projeohber 22/2016, within PNCDI 11, ERA-MANUNET-
II-Rob grip project “Microgrippers as end-effectongth integrated sensors for micro robotic applmas
(ROBOGRIP)” (2016-2017) and TEHNOSPEC Romanian Rnog Contract no. 15N/2016 “Microactuators
and integrated sensors based on MEMS structures”.
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[2] J. Melai et al., Microelectronic Engineering,8274 (2010).
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The spinel iron oxide or magnetite (Fe304) has wmigehaviors including pseudocapacitive behaviprThiis
work reports the synthesized route, characterimafiand high specific capacitance of magnetite particles.
Magnetite nanoparticles were prepared by the sobratal method at 2000C for 8 h with 3 different amis

of poly (vinyl) pyrrolidone (PVP): 0.5 g, 1.0 g add5 g. The prepared samples were characterizexiRiy,
TEM and XPS. The results from XRD show that puregghof magnetite nanoparticles was successfully
synthesized and all aparent peaks matched withc anbignetite JCPDS No. 03-065-3107. The TEM images
revealed microstructure of the samples which anedeshape with mean particles size of ~ 50-90 rime. Aigh
resolution peak at Cls of XPS clearly showed C-&@D0@nd C-N bonds which matched with the charidieris
bond of PVP [2] that confirmed the existence of PAtRurface of the prepared samples. For electnoiciaé
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properties, the specific capacitance of the prepasenples was measured by a cyclic voltammetry odefB)]

in 6 molL-1 of KOH at window potential of 0.65 V @scan rate of 2-200 mVs-1. The specific capacdard
around ~ 400-520 Fg-1 were observed. Among thespeeipsamples, the PVP 0.5 g showed the highesfispec
capacitance of 512.83 F/g at a scan rate of 2 nN@svever, the specific capacitance was measurethsiga
various scan rates and the results showed thagpéeific capacitance tends to decrease at higlaer ste.
Thus, these results indicated that the specifiaciégnce of the prepared samples may be not seifabl
working at high scan rate.

[1] N.L. Wu, Mater. Chem. Phy., 75, 6 (2002).
[2] D. Cho, D. Choi, R.C. Pawar, S. Lee, E.H. YobnLee and C.S. Lee, Mater. Chem. Phy., 148, 28%4).
[3] T. Sinprachim, S. Phumying and S. Maensirllby. Compd. 667, 1 (2016).
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Structural phase transition in Pt-Ag nanoalloys uner high temperature
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YCMN, CNRS, Univ. Orléans, France.
2Synchrotron Soleil, Saint Aubin, France.

The nanoalloys’ structural properties are highlynptex and very interesting because of their sizgeddent
evolution. Only few studies concern the Pt-Ag sys{&] and they are mostly numerical although tlyistem
shows an interesting but complex phase diagranegpgcially at low temperature: an ordered allofpimed
only at the equi-stoichiomtery of Ag-Pt, and a qumsnplete immiscibility for the Pt-rich side compd to a
partial immiscibility for an important Ag concentiean. The objective is to establish the phase diagof PtAg
nanoparticles and to answer to the question daesulface segregation of silver dominate over tloyiag
effects? Pt-Ag nanoalloys were prepared by atomiaperation using two separate sources operating
simultaneously under ultra-high vacuum (UHV) coiwhs. The used experimental conditions lead to lan€o
Weber growth mode operated on an amorphous substrabrder to avoid preferential orientation and to
minimize substrate/particle interactions. This tegbe allows a complete versatility of size and position
depending on atomic fluxes of the two metals, thpodition time and the substrate temperature. Amgea
treatments was also used to promote the isothezqalibrium crystallographic structure of the naadijzles.
Combining transmission electron microscopy in HRTESMTEM-HAADF (high angle annular dark-field)
modes coupled to EDX analysis and grazing incideXdaay scattering at the SIXS SOLEIL synchrotron
beamline, we show for the quasi-equiatomic composian alloy phase L11 with an important rhombohédr
deformation can be obtained depending on thermadlitons. In addition, core-shell segregation fohey
particles compositions is observed in agreemerit thik Monte Carlo simulations[3].

[1] S. Y. Hwang et al.J. Phys. Chem. Gol. 118, A 49, p. 2873928745, (2014).

[2] M. H. F. Sluiter, C. Colinet, et A. PasturBhys. Rev. Bvol. 73, ® 17, (2006).

[3] K. Yun et al, Condens. Matter - Mater. Sc{2012).
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2ESRF, Grenoble, France.
3Synchrotron Soleil, Saint Aubin, France.

Electron microscopy and X-ray-based techniques paobably the most commonly used to analyze the
structure, the chemistry and the morphology of mete With nanostructures, traditional X-ray oe@lon
crystallography techniques mainly based on thetahydiffraction, fail because of their substangidiimited
length of structural coherence, and the lack o&ll@ecder. In the case of nanoalloys, differenttstyees [1], [2]
exist using various high-resolution electron micaysy techniques and various X-ray analysis tootetan X-
ray absorption or scattering techniques. The puadcdifficulty with the application of these metlsods to
follow the nanoscale atomic arrangement duringsthéctural evolution (growth or phase transitia@gpecially

in the case of AgCo or AgPt that present variousfigarations, like ordered, disordered, or segregat
structures. The solution is to use methods thabegrocal and average features as well as nanoneter
micrometer-sized data, providing highly complementaformations about the structure and morphology
nanostructures that are much powerful when useétlteg Ex-situ transmission electron microscopy in
HRTEM and STEM-HAADF (high angle annular dark-fielchodes and in-situ grazing incidence small and
wide angle X-ray scattering (GISAXS and GIWAXS). Arample is the Pt-Ag system which exhibits several
phases an ordered alloy is formed only at the stpichiomtery of Ag-Pt, and a quasi-complete immiisity

for the Pt-rich side compared to a partial immigitibfor an important Ag concentration. The objeetis to
establish a phase diagram at the nanoscale (1-espekially the surface and mismatch effect leatbngpre-
shell effect and also to study the reactivity efdé particles especially in oxygen environment.

[1] P. Andreazza, ilNanoalloys Ed. London: Springer London, p. 8942, (2012).

[2] P. Andreazza, V. Pierron-Bohnes, F. Tournusi@reazza-Vignolle, et V. DupuiSurf. Sci. Repvol.

70, r? 2, p. 188258, (2015).
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b PG & Research Department of Mathematics, BisHeper College, Tiruchirappalli-20017, Tamil nadu,
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Biodegradable PHBHHXx-based fibers reinforced witifarmly dispersed capped ZnSe QDs, were succégsful
prepared via electrospinning method without anyfastiant and with capping agent. Water soluble ZnSe
guantum Dots (QDs) with a cubic zinc blende strieetf 13 nm, were reinforced in the PHBHHXx copolyme
Both pure PHBHHXx and reinforced electrospun fibmese smooth and uniform. The XRD peaks of PHBHHx
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were also observed in the patterns of ZnSe QDsatidg that the crystalline structure of both comgruts was
maintained. The presence of ZnSe QD did not affieetcrystallinity of electrospun PHBHHXx fibres. The
smooth distribution of ZnSe QDs in the electrosfibers was confirmed by SEM characterization angl th
elemental analysis also proved the presence of Z)i3e without any other impurity peaks on the copwy
matrix. The photocatalytic activity results confeththat ZnSe reinforced PHBHHXx fibres exhibitedtrargy
photocatalytic activity by measuring the degradatd Azophlexin dye under sunlight irradiation. Thilgers
exhibited antibacterial activity against gram pesitand gram negative bacteria. These sustaindiresfwith
antibacterial function show great potential to Imeadternative to visible light active photocatatysOn the
whole, the results demonstrate that the incorpmmatif LCZS QDs on to PHBHHXx polymeric matrix has a
positive effect rendering improved biodegradabletemal that shows greater photocatalytic efficierfoy
degradation of azo dye.

[1] M. Choa, H. Chungb, W. Choic, J. Yoon, Wates®&arch., 38, 1069 (2014),
[2] P. A. Tran, .L., Sarin, R .H. Hurt, T. J. Wedstint. J. of Nanomedicine, 5, 351 (2010).
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2Synchrotron Light Research Institute (Public Orgaation),111 University Avenue, Muang District,
NakhonRatchasim&000Q Thailand.

3Integrated Nanotechnology Research Center (INRG@pnKKaen University, Khon Kaen 40002, Thailand.

In this work, the dielectric properties of poly(ylidene fluoride) (PVDF) are significantly enhandeyl filling

with Ag nanoparticles (Ag-NPs) prepareid a hydrothermal method using aloe vera plant-etéthsolution as
surface stabilizer and reducing agent. Ag-NPs/P¥bDIymeric nanocomposites are prepared by a lighasp
assisted dispersion and hot-pressing methods. Ag-dtd Ag-NPs/PVDF nanocomposites are characterized
XRD, TG/DTA, FTIR, SEM, TEM, and XPS techniques.-N§s are well dispersed in the PVDF polymer
matrix due to the modification of Ag-NPs surfacetetestingly, greatly enhanced dielectric permittfivof
about 257.2 at room temperature and 1 kHz with diesdectric loss tangent (tdn0.5) is achieved. Excellent
dielectric properties of the Ag-NPs/PVDF nanoconigssare described by the percolation effect ared th
formation of micro-capacitor in the PVDF polymertnra
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High Dielectric Permittivity and Suppressed Loss Tagent in PVDF Polymer Nanocomposites using Gold
Nanoparticle-Deposited BaTiQ Hybrid Particles as Fillers
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Thailand.
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High dielectric permittivity with suppressed lossigent can successfully be accomplished in PVDnper
nanocomposites by using nano Au-deposited BaTKD-BT) hybrid particles as fillers. Nano Au-BT Iwyd
particles are prepared by synthesized blugkevihy method. Two sizes of nano-Au particles with ageth
sizes of 15 and 50 nm are designed and depositathoo-BT surface. The morphologies of Nano Au-BT
hybrid particles are revealed by field-emissionnsi@ag electron and transmission electron microssofe-
BT/PVDF nanocomposites are prepared by conventianigéd powder and hot pressing methods. Greatly
enhanced dielectric permittivity of about 300 dtHz is achieved in the Au-BT/PVDF nanocompositekilev
the dielectric loss tangent is suppressed. Itsg Bdunds that the sizes of nano-Au particles, Wwhie deposited
on nano-BT surface, have an effect on the dielegroperties of the composites. The discrete gravitAu
nanoparticles on INTO ceramic particles efficienglgevents the continuous contact between Au metalli
particles in the PVDF matrix.
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b Department of Electronics and Communication Engiiimg, St. Joseph’s College of
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A facile wet chemical approach was developed tdat®gise the PANI/Charcoal/Ni nanocomposite, whiels w
found to show significant electrochemical perform@nas supercapacitor. The as-prepared sample was
characterized by various spectral and analyticahrimjues. The newly fabricated PANI/Charcoal/Ni
nanocomposite electrode exhibited excellent sgecipacitance with the maximum of 668*Faf a discharge
current density of 1 A§ Furthermore, the composite electrode displayedifip capacitance retention of 93%
after 2000 charge—discharge cycles. Thus the PAMWEbal/Ni nanocomposite was proved to be as proqis
electrode material for high-performance supercapesi

[1]W. Du, Z. Wang, Z. Zhu, S. Hu, X. Zhu,Y. SmdaX. Qian. J. Mater. Chem. A, 2(25), 9613, 2014.
[2] Z. Wu,Y. Zhu and X. Ji, J. Mater. Chem. A, 2J364759 (2014).
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In the present work, we report the synthesis oéa hybrid nanocomposite Mrolypyrrole (Ppy)/reduced
graphene oxide (rGO)/GCE for high performance ebettemical detection of methyl parathion (MP). Aveb
single step process by chemical polymerization owtvas employed for the synthesis of Mfpy/rGO
nanohybrid. The sensitivity of the electrode wasatly enhanced by the influence of inducted polyrrgry
encapsulated with Mnfhanoparticles. The structural, morphological arettebchemical properties of MO
MnO./Ppy and MnQ@Ppy/rGO were investigated by FE-SEM, HR-TEM wittDX XRD and FTIR
spectroscopy. The crystallographic properties redethe tetragonal and rhombohedral crystal strectar
MnOz and rGO, respectively. The combined characterks of Mn@ and rGO were observed in the XRD
patten of nanohybrid composite. The appearanceazfdocharacteristic peak at 23ddnfirmed the distortion
of crystal structure of Mn©and rGO nanocomposite and the transformation afrphous phase during the
oxidation process of polymerization. SEM and TEMagas revealed that the pure Mré&hd Ppy nanoparticles
show porous morphology with high surface area cogthto rGO. The diameter of the Mp@nd rGO patrticles
was found to be in the range of 30-50 nm and 504/%0) respectively. The EDX result of the composite
confirmed the effective doping of MrOPpy and rGO. The electrocatalysis of organophmsghpesticide
methyl parathion (MP) was investigated by Cycli¢aoimetric (CV) measurement. Further the effect ldf p
and concentration on the electrochemical behavidvi® was examined. The composite exhibited excellen
electrocatalytic activity with enhanced peak cutreh 34.8 pA and reduction potential of 0.067 V.eTh
improvement of electrocatalytic ability was exhdaitwith peak current value at 11.3 pA, 24.4 pA 8418
HA, corresponding to modified MROMNnO./Ppy and Mn@Ppy/rGO, respectively. From the experimental
data, it was evident that the current responsbefriodified electrode towards MP was linear inrdrege from
0.5 UM — 10 uM, with detection limit (LOD) of 81 nlsihd the sensitivity 8.22A M- cnt?. The synergistic
catalytic effect of the composite was more effextand hence enhanced the electrosensing abilityneof
electrode. The present work successfully demomstrat simple, rapid, effective, economical and sesi
method for the detection of MP. The proposed methiasl furthermore employed for the determinatioef

in fruits and vegetables samples.

1. J. Bankim, Snghavi, Gary Hirsch, P. Shashi, Eaka Ashwini, Srivastava, Anal. Chim. Acta., 73-45,

(2012).
2. Jian-Chun Ma, Wei-De Zhang, Microchem Acta.,,13@-314, (2011).
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University, Khon Kaen, 40002, Thailand.

Nay/zCau/3Bi1zCwsTisO12-Ni/polyvinylidene fluoride (NCBCTO-Ni/PVDF) threphase nanocomposites are
fabricated. Phase compositions, microstructure dhdrmal properties of the NCBCTO-Ni/PVDF
nanocomposites are characterized. Their dieleptoperties are investigated as functions of tentpezaand
frequency. The NCBCTO and Ni particles are usedilless and found to be well dispersed in the PVDF
polymer matrix. Significantly enhanced dielectrermittivity of >250, which is higher than that ofire PVDF
polymer by a factor of 25, is achieved. Surprismghe dielectric loss tangent is very lowD(07 at 1 kHz). The
dielectric properties of the NCBCTO-Ni/PVDF nanogqmsites are discussed based on the interfacial
polarization.
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40002, Thailand.
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University, Khon Kaen, 40002, Thailand.

In this work, the dielectric properties of PVDF pwoler are symmetrically improved by incorporatinghni\g
and Ag-BaTiQ hybrid nanopatrticles. Greatly increased dielegigomittivity (e¢-200) with retaining very loss
tangent (tad<0.05) in PVDF polymer is successfully accomplishidtably, the temperature stability of the
dielectric permittivity is improved with temperatucoefficient at 140C less than +15%, which is extremely
hard to be realized at the same time for PVDF-basmuposites. We believe that this work provides
comprehensive guidance for the design of new flexltelectric materials with excellent dielectrioperties.
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Annealing Effect on Defect States and Electrical Riperty of ZnO Nanorods Prepared using a
Hydrothermal Method

J.W. Chot, G.C. Park C.M. Leéd, C.H. Park J.H. Limt, and J.H. Joo

1 School of Materials Science and Engineering, Syungkwan University, Suwon, Kyunggi-do 16419, South
Korea

1-D ZnO nanostructure have been regarded as a girgm-type semiconducting material due to its uaiq
properties such as a wide band-gap (3.37 eV) amdtdelectrical pathway for electrons. In the pn¢study,
we synthesized ZnO nanorods (NRs) using a hydnotalemethod, and investigated the effect of anngalin
temperature (150~750) on the morphology, crystallinity, defect statéshe NRs and electrical property of
the n-type ZnO NRs/p-type Si heterojunction diod#&bile no appreciable change in the crystal stmectvas
observed as the temperature increased, &C78@ morphology changed from a NR to an irregpéticle due
to the partial melting of individual NRs. From the/ characteristic, the as-grown and annealed Nfesved a
well-defined rectifying behavior with turn-on voffa of ~2.1 V. The electrical conductivity of NRs sva
increased with increasing annealing temperatudb@®C, which was attributed to the increased chargeecar
(oxygen vacancy) and crystallinity of the NRs, ¢w tother hand, it degraded at above°Z5@ue to the
decreased effective contact area.

Acknowledgements: This work was supported by the National Reseamhnéation of Korea (NRF) grant
funded by the Korea government (MSIP) (NRF-2017RBA209297).
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Anatase TiQ (a-TiOz) mesocrystals are highly desirable for superiatpbtatalytic performance, owing to their
large surface area and high crystallinity. [1] lnstwork, we synthesized a-TiOnesocrystals with various
concentration (0-5 mM) of diethanolamine (DEA) daconventional hydrothermal process, and investibat
the effect of DEA as capping agent on the morphgl@gd consequent photocatalytic performance ofathe
TiO2 mesocrystals. The pure a-Ti@as elliptical mesocrystal, having bipyramidal saits with high portion

of {101} facets. The percentage of {001} exposedefa of subunits increased with increasing DEA
concentration. At high concentration of DEA (3-5 mMspecially, the a-Ti©particles did not maintained the
mesocrystal forms due to the suppression of oriemtattachment by DEA. In terms of photocatalgftects,
a-TiO, mesocrystals with 0.5 mM DEA exhibited enhancedtptiegradation performance over the pure
sample, but the photocatalytic performance wasatksgt for further addition of DEA. This was probalye to
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the increase in the by-product, which was confirrbgd=T-IR and TGA. The results suggest that thengdt
DEA concentration is 0.5 mM in order to increase thtio of {001}/{101} without further increase ihy-
product because the DEA acted as a double-edged $nvthe photocatalytic activity.

This work was supported by the National Researamné&ation of Korea (NRF) grant funded by the Korea
government (MSIP) (NRF-2017R1A2B4009297)
[1] R. Q. Song and H. Cdlfen, Adv. Mater. 22, 132010).
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Effects of Calcination Temperature on Morphology, Mcrostructure, and Photocatalytic Activity of TiO2
Mesocrystals

G. C. Park, C. H. Park, J. W. Choi, C. M. Lee, JLkh, and J. Joo
School of Advanced Materials Science and EngingeBangkyunkwan University, Suwon 16419, Korea.

Anatase TiQ (a-Ti®;) mesocrystal has been regarded as a promisingogdtatyst because of its high
crystallinity and large surface area [1]. In thegant study, we synthesized a-Ti@esocrystals using a facile
hydrothermal method, and investigated the effeatabdination temperature (100-8@) on their crystallinity,
surface area, chemical composition, and photodatadgtivity. While no appreciable changes in tiaze,
dimension, and crystal structure of the a-Ii@noparticles (NPs) were observed as the calom&timperature
increased to 30C, the crystallinity improved with increasing temgeire. The as-grown and 2@3300°C
calcined NPs exhibited a typical mesocrystal stmectThe NPs begun to lose their mesocrystal fardaD&C,
and the specific surface area decreased with isicrgdemperature further owing to the reduced batied
between subunits and surface roughness of theT™Mieésphotocatalytic activity of the TEONPs improved when
the temperature increased to 30Mecause of the enhanced crystallinity and elittonaof by-products, on the
other hand, it degraded at above #D@due to the decreased surface area. These reggliest that controlling
the calcination temperature is an effective waytdibor the morphology, crystallinity, and photodstie
activity of TiO, NPs.

ACKNOWLEDGMENT: This research was supported by Basic Science RésBeogram through the
National Research Foundation of Korea(NRF) fundgthk Ministry of Education (NRF-
2016R1A6A3A11934600).

[1] J. Zhang, P. Zhou, J. Liu, and J. Yu, Phys.r@h€hem. Phys., 16, 20382-20386 (2014).
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S. BerardozZi?, C. Tortolint, F. Ghirgd, C. Ingallind, L. Mangiardt, D. Quaglid, B. Bottd, F. Mazzel

Dipartimento di Chimica e Tecnologie del Farmacapi&nza University of Rome, Piazzale Aldo Moro, 5,
00185, Roma, Italy.

2Center for Life NanoScience, CLNS@Sapienza, Istitatiano di Tecnologia, Viale Regina Elena, 291,
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Immunosensors are analytical devices in which theunochemical reaction is coupled to a transduee.
peculiarity of all immunosensors is the specificlacalar recognition of antigens by antibodies torfa stable
complex. One of the main problems in the develogneéimmunosensors is to overcome the complexity of
binding antibody to the transducer surface. In,fantibodies need to be immobilized with a highgiigrand a
right orientation to allow the easy and sensitiwtedtion of antigens. In previous wotksresorc[4]arene
molecules proved to be able to immobilize enzynresb antibodies as biological component of liganddok
biosensor. With the aim to develop an artificiakir system for site-directed antibodies immobiiaa we
planned to synthesize a new potential crown-ethsetimmunosensoniith enhanced performance.

[1] S.W. Oh, J.D. Moon, H.J. Lim, S.Y. Park, T. Kith Park, M.H. Han, M. Snyder and E.Y. Choi, FASEB
2005, 19, 1335 (2005).

[2] H.X. Chen, M. Lee, S. Choi, J.H. Kim, H.J. ChBiH. Kim, J. Lee and K. Koh, Sensors, 7, 109D720
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Surface Layer Effects in Sb-Doped Ti@ Ceramics

A. Boonkhuané, N. Chanleg, P. Srepusharawoot® Thongbail?

1Department of Physics, Faculty of Science, KhomKaeiversity, Khon Kaed0002 Thailand.
2Synchrotron Light Research Institute (Public Orgaation),111University Avenue, Muang District,
NakhonRatchasima000Q Thailand.

SIntegrated Nanotechnology Research Center (INR@pnkKaen University, Khon Kaet®002 Thailand.

The effects of surface layer on the dielectric alettrical properties of Sh-doped rutile-Bi(BbTO) ceramics
are investigated. Surfaces of the as-fired andspetd SbTO ceramics are characterized by XRD, SEhaR,
and XPS techniques. The dielectric properties mvestigated as functions of frequency and temperaiuer
wide ranges. Interestingly, the as-fired SbTO cérancan exhibit very high dielectric permittivityales
(e¢10% with low loss tangent (talk0.05). Moreover, the nonlinear current-voltage perties are also
observed. After removing the outer surface layand tvalues of the polished-samples are greatly ineskas
while their nonlinear electrical properties aremgtiated. These can be recovered to the initialadtaristics by
annealing in air. Using an impedance spectroscopyysis, it is clearly shown that the outer surfeoger of
the SbTO ceramics is an insulating layer. Accordmghe Raman and XPS results, it is found thatmba!
states on the outer surface layer have influenogb@dielectric and electrical properties of thdS ceramics.
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The formation of defects on the surface that camfige free electrons in nano-region is studied biyrst-
principles study.
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Direction Controlled Growth of In xGai-xAs Nanowires

K. Sarkar and P. Banerji

Materials Science Centre, Indian Institute of Teabgy, Kharagpur 721302, India

Vapor phase growth of 1lI-V compound semiconduct@nowires (NW) on group IV substrate is a
technologically promising field which is eventualhequired in integrating IlI-V optoelectronics wit8i
microelectronics. Besides, such heterojunction dbaskectronic devices have already shown promising
performance enabling them to be utilized in nextegation nanoelectronic products. Control of growth
direction of NW on a substrate is essential foricke¥abrication purpose. In order to realize plazwaal vertical
NW devices on a same substrate material, the grdistiction needs to be tuned. It is found in litera that
-V NWs generally grow in <111> direction, howeayerowth direction other than <111> were observed
when substrates with different orientations weredud he controlling factors that decide directidmdNW are
still unknown. In the present work, direction obatth of InGa..xAs NWs were found to change with the size
of the catalyst, silver nanopatrticles (AgNPs), whigcere employed to grow NWs on Ge (100) substrayes
Metalorganic Chemical Vapour Deposition technigDepending on the size of the catalyst, AQNPs, thi¢ésN
were found to grow in <100>, <011> and <111> dimw®. The observations were explained on the lisis
classical theory of heterogeneous nucleation of NW®restingly, below a certain size of the catglyGe
substrates got etched instead of any growth of Nkitchvwas attributed to Gibbs-Thompson effect. Two
different kinds of etching were observed, viz. irigd pyramidal holes exposing the (111) planes, ramd
selective cylindrical holes, depending on the 3feNPs. The NWs were grown by using precursors, Vviz
trimethyl indium, trimethyl gallium and arsine irharizontal reactor at 60IC on Ge substrates. Analysis from
transmission electron microscopy along with sekbetieea diffraction shows the single crystallineunatof the
NWs.
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Gas separation properties of Thermally RearrangedTR) poly(benzoxazole-co-amide) and zeolitic
imidazolate framework based polymer mixed matrix menbranes

M. Safak Boroglu*, F. Durak, |. Boz
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The membrane technology for gas separation has deesloped rapidly in recent years. Many novel
membrane materials were prepared and tested. llaghdecade, thermally rearranged (TR) polymessheen
reported as a new class of microporous materiatsipgr They have demonstrated an extraordinary gas
permeability and selectivity with large surfaceaarfee volume elements, high rigidity and wellé¢dnpore
sizes and size distributions. The size differeret@vben the gas molecules and the membrane cagitédses a
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membrane to separate gas molecules [1-3]. On tiexr band, metal—organic frameworks (MOFs) contginin
mixed matrix membranes (MMMs) have recently receivecreasing attention because of the favorable
compatibility with polymer chains. Among numerou©WMs, zeolitic imidazole frameworks (ZIFs) have mise
to fame in porous material science over the lastyfears owing to their exceptional chemical, thdrstability

and attractive molecular sieves for small gas miéscsuch as H2 and GO

In this study, we incorporated Zeolitimidazolate Framework-7 (ZIF-7) into thermally reaxged polymer
HAB:ODA-IPCI poly(benzoxazole-co-amide) precursor fjas separation membrane fabrication. ZIF-7 was
synthesized as porous filler materials. HAB:ODA-IZT~-7 MMMs were prepared with varying amounts of
ZIF-7 between 0-30 wt.%. Thermally rearrangemerd performed to these membranes at 250 °C and 350 °C
Gas transport properties of the membranes werestigaged by single gas permeation experiments p0dy

and CH at 4 bar and 25 °C. With respect to their gas rsg¢joa properties after ZIF-7 loading, these MMMs
gave rise to TR-PBOs with high permeability ands$attory permselectivity values for several gaisya

Acknowledgement: This research work was supported by the Scierdifid Technological Research Council
of Turkey (TUBTAK), Grant No: KBAG-115Z392.

1.Kim S., Seong J.G., Do Y.S,, Lee Y.M. J Membr8oe 474: 22-131, 2015.
2. Do Y.S., Seong J.G., Kim S., Lee J.G., Lee YIMlembrane Sci. 446: 294-302, 2013.
3. Park H.B., Hana S.H., Jung C.H., Lee Y.M., Kill. J Membrane Sci. 359: 11-24, 2010.
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The high temperature microstructural stability aflddsed superalloys is due mainly to the low freergy
associated with coherent interfaces. It has been shown that the coarsemtegaf nano-precipitates inside
matrix is controlled by solute diffusion through interfaces which is known as a trans-interfaceuditin-
controlled coarsening (TIDC) mechanism [1]. Recerperimental investigations of/ interfaces have
revealed the presence of two interfacial widthswimich the width of the order-disorder transitioone is
smaller than the width of the compositional gradigh3]. In the present study, thermodynamic modgli
complemented by experimental verification, havenbemployed to investigate the nature of order-disor
interface in the Ni-Al alloy system (as a nickelsbd superalloy model). The Gibbs free energy ahd
phases for the Ni-rich region of the binary systeas been calculated employing two sublattice mpgB8l. In
particular, the CALPHAD method has been used terpret the structural and compositional gradient/of
interfaces in a Ni-18Al (at.%) sample. Finally, angparison has been drawn between the thermodynamic
modeling results and the results of aberration emped high resolution scanning transmission elactro
microscopy and 3D atom probe tomography (APT) asislgfter long aging treatment of a Ni-18Al (at%le
results indicate clearly that order-disorder traosi zone can be determined as a function of cortipoal
gradient and thermodynamic properties of ttemd phases
[1] A. J. Ardell and V. Ozolins, Nat. Mater., vdl, no. 4, pp. 309-316, 2005.
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[2] R. Srinivasan et al., Phys. Rev. Lett., vol21Ao0. 8, p. 086101, 2009.

[3] A. J. Ardell, Scr. Mater., vol. 66, no. 7, pf23-426, 2012.

[4] I. Ansara et al., J. Alloys Compd., vol. 24B9T7), pp. 20.

[5] N. Dupin, Thesis, Institut Nationale Polytechue de Grenoble, France, 1995.
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Quantum-Relativistic Carrier Nano-Transport and Plasmonics
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In this paper, | consider quantum-relativistic agp®f a recent Drude-Lorentz-like model able tdl wescribe

the conductors in nanostructured form. The modeharacterized by the assumption of a collectivelenat a
finite frequency, leading to the occurrence of aalmus charge transport. Considering appropriatéesogy
times, it is possible to mimic the infrared propestof oxides and semiconductors in the nano-fdine carrier
current reverses its direction before decayingdm zand presents also damped oscillation in tireatufes
possibly detectable with femtosecond time resoltechniques. The new presented result concerns the
analytical form of the quantum-relativistic veloeg correlation function, and its operation withesific
examples related to Si, ZnO, Ti@aAs, SWCN.

[1] P. Di Sia,An Analytical Transport Model for Nanomaterialdournal of Computational and Theoretical
Nanoscience, 8, 84-89 (2011).

[2] P. Di Sia, An Analytical Transport Model for Nanomaterials: eflMQuantum VersignJournal of
Computational and Theoretical Nanoscience, 9(1:34812012).

[3] P. Di Sia,Relativistic nano-transport and artificial neuraketworks: details by a new analytical model
International Journal of Artificial Intelligence amMechatronics (IJAIM), 3(3), 96-100 (2014).
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We investigated the magnetic, morphological, andcstiral properties of FeNiCu, the powder alloy are
elaborated by mechanical alloying process for 1@h warying the Cu content. The aims of this work &
study the effect of Ni/ Cu ratio on the magnetid amcrostructure properties.

Coercivity and saturation magnetization increases1f105.4 Oe, 122.568 emu/g to 156.77 Oe, 140.619¢
respectively caused by the increase of the Cu ctrat@®n and dislocation density as well as therese of
the crystallite size.
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The effect of grain size on the strength and togaal behaviour of nanostructured and coarse-gchairon is
presented. Nanostructured iron was obtained by lechennel angular pressing (ECAP) starting from as-
received drawn coarse-grained ARMCO Fe cylindersd@istrial purity (>99.85%). The strength of d&ig
phase materials can be ascribed to grain boundeeygshening, work hardening or combination of both
Reciprocating sliding ball-on-flat tests performedambient air at RT were performed.

The surface and subsurface states evolved duestméah effects during sintering and to thermo-medan
effects during sliding. That evolution is discussedhe light of the surface and subsurface micuastires
developed during the sliding tests.

The coefficient of friction is quite similar on botoarse grained and nanostructured iron samplgg-EBDX
reveals the presence of a surface tribolayer irskideng tracks on both Fe-coarse and Fe-ECAP. thilized
surface layer, of similar composition on both samspls at the origin of the quite similar coeffidi®f friction
noticed. That layer delaminates and regeneratsbdiisg progresses.

The wear depth oN Fe-ECAP is about 1 tor@ lower compared to Fe-coarse at all sliding cychgsthe
turning points of the sliding tracks, shear bands raoticed on Fe-coarse but not on Fe-ECAP. Théacbn
pressure is about 4 times larger than the estimagddl strength of Fe-coarse but only 6 % aboveetsteanated
yield strength of Fe-ECAP. Plastic deformationhsg inevitable during the running-in cycles on Berse.
Once running-in is completed, grain deformation eefthement obviously took place below the surfand is
more evident on Fe-coarse than on Fe-ECAP dueettatiyer starting grain size of the former. Thessuface
zones on both types of Fe samples developed quigtdya quasi-equilibrium morphology and compositas
evidenced by a stable depth of deformation. Basethe observations made, it can be stated thduaneest a
more noticeable improvement by nanostructuring earwesistance, the initial grain size should devbéhe
grain size reachable by friction induced severstmgladeformation (SPD), namely ~200 nm in our cakeh
was limited to discontinuous layers less thamhick which can’t add much to the load-bearingatality of
the material. SPD processing techniques like ECAR imits to the achievable grain refinement.
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Elaboration and characterization of N type porous #icon

M.R. Beghout?, H. Bouridah?, N. Boutaoui, R. Remmouche, M.E. Arada
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Porous silicon (PS) has been prepared from n-t§p@)(silicon substrate by using electrochemicahiaty
under He-Ne laser illumination. The PS was produeétin several etching conditions The morphologica
structural, optical and physico-chemical propeniese studied by using scanning electron micros¢§gBM),
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atomic force microscopy (AFM), X-ray diffraction BD), Raman analysis, Fourier transform infrared
spectroscopy (FTIR) and reflectance measuremenesul® show that the evolution of the obtained
nanostructures size as a function of the anodizdtme reveals two aspects of variation: an inagrgpphase
that can be explained by a beginning of surfachkiregcand a decreasing phase due to a lateral entengt of
pores created on the surface to the detriment ehtnostructures. Indeed, the morphological anctstral
characterization results highlight that the sizéhaf formed nanostructures is strongly controllgdhe current
density and the laser excitation. We observe via FRIR measurements that the surface of the paitiaen

is rich in Si-H bonds responsible for the luminesxe of the porous silicon. The reflectance specvaal a
strong absorption above 500 nm in the visible spettIndeed, the obtained nanostructures sizesgimthe
absorption in this range of wavelengths.
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Analytical Surface Potential Model for Columnar Narocrystalline Silicon Thin Film
Transistors

R. Remmouch¥’, H. Bouridah?, M.R. Beghoul?, R. FatesC. Zighd~
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An analytical model to calculate the nano-crystallsilicon (nc-Si) ultra-thin film transistors (UT}surface
potential is proposed. This pattern is based onulma- thin channel with a columnar morphology of
nanocrystals. Our approach is based on the chaageing at the grain boundary, the well-definedrgha
distribution into the inversion layer and the caesation of quantum size effects on dielectric tamsand
band gap. Results denote that, the surface pdtenéiasociated to the silicon crystallites sizd gaometry. The
comparison of our results with existing researcldeh@hows a good agreement between the surfacatjabte
shapes and an interesting difference in the sunf@tential variation, caused essentially by the phology
considered.

The research in this area is more condensed arutinent-voltage relationships, so several authaxemade a
considerable study concerning the surface poteiatigdoly-Si TFTs. However, few researches havei$ed on
the study of the nc-Si TFTs electrical charactesst..F. Mao has studied the impact of quantum sizeogsf
on the dielectric constant and the band gap orstintace potential of nc-Si TFTs, without considgrihe
channel morphologyExperimental researches have been accomplishedtrarthin silicon films in order to
determine the crystallites shape. It has beenlgldatermined that the crystallites morphology etumnar, i.e.
the columns were formed parallel to the growth diom. The purpose of this work is to propose aalyit
approach in order to define the surface potena#tutation by considering a columnar crystallitésicgture,
defined by an accurate crystallites size and geymet
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Flexible Moisture Barrier with Organic / Inorganic Hybrid Structure for Organic Light-Emitting Diodes
Using Roll-to-Roll Process
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OLEDs have a number of advantages for the utibrasis lighting and display, such as low glaringy fmwer
consumption, design flexibility and high color remichg index. Since organic materials are very smmsto
oxygen and moisture, OLEDs need to be protectad fsgygen and moisture. Atomic layer deposition (ALD
can be utilized for manufacturing of moisture bardue to its superior pin-hole free and good st@perage
properties. But the ALD process suffers from a lpngcess time and it is a critical problem to bleexd for the
commercial utilization. In this study, we fabricatee flexible moisture barrier for OLEDs by roll-toll
process. Moisture barrier consist of inorganic/argahybrid structure. ADs thin layer was used as an
inorganic layer deposited by ALD process. Trimedhyminum (TMA) were used as aluminium precursor.
Oxygen plasma was used as oxidant of ALD procestexane polymer grown by plasma enhanced chemical
vapor deposition (PE-CVD) was used as an organgerlarhe hybrid structure moisture barrier was dépd

on plastic substrate. The moisture barrier propesrg measured by an electrical Ca test. We foutidhau
hybrid structure of the flexible moisture barriesuld effectively reduce the transmission of wdterOLED
display manufacturing. As well as roll-to-roll pess is suitable process for reducing the processdf ALD.

[1] J. Meyer, D. Schneidenbach, T. Winkler, S. Hamw Weimann, P. Hinze, Appl.Phys Lett. 94, 233305
(2009)

[2] P.F. Carcia, R.S. McLean, M.H. Reilly, M.D. G, S.M. George, Appl.Phys Lett., 89, 031915, 600

[3] S. Franke, M. Baumkoétter, C. Monka, S. RaaheC&pary, H-H. Johannes, W. Kowalsky, J. Vac. Sci.
Technol. A, 35, 01B117, (2017)
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Fabrication of Silver-nanowire Embedded TransparentElectrode with Light Extraction Layer for High
Efficient OLEDs via Roll-to-Roll process

C. Kim!, H. Leé, S.M. Chd
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The flexible organic light emitting diodes (OLEDaje considered as the next mainstream in lightimg) a
display industry due to their high efficiency aresdn flexibility. To make high efficient flexibl@LEDs, there
are several key factors like flexible transpardatteode, flexible encapsulation techniques, flexigubstrates,
and light extraction techniques. In this study, were focusing on the flexible transparent electradé light
extraction layer for highly efficient flexible OLED In our previous work, we successfully demonstrahe
flexible transparent electrode with silver-nanowiia Roll-to-Roll process. [1] Fabricated transpdrelectrode
showed high transmittance (over 85%), very low shesistance (~8 ohm/sq), and smooth surface (RM&v
of below 7nm). In this study, we inserted the ligitattering layer between silver-nanowire netwonki a
substrate for highly efficient OLEDs. First, Silveanowire dispersed solution (0.5 wt%) was bar exbain
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donor PI film with the Meyer rod. After silver-nanoe coating, TiO2 nanoparticle-dispersed PMMA siol
was spray coated on top of silver-nanowire. Aftex annealing process, barrier deposited acceptorfiti
was laminated with UV-curable resin (NOAG3). AfteV exposure and delamination process, the silver-
nanowire embedded UV-curable resin was transfelvemcceptor PET film. All process was carried outhw
fully roll-to-roll equipment which can dramaticalfecrease the process time and cost. The fabritatead
electrode showed high haze (~60%) for light scaiteto extract the light trapped in substrate aedick with
maintaining the sheet resistance and surface r@sghiWe also fabricated the OLED device with thieridy
electrode. Compare to reference one, the powaniaitiy of OLED device with hybrid electrode was firbes
better and the EQE was 1.3 times better.

[1] E. Jung, C. Kim, M. Kim, H. Chae, J. H. Cho,M. Cho, Organic Electronics, 41, 190-197 (2017).
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substrates for dental application
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In this work, TiQ nanotubes were grown by anodic oxidation on Ti&ARBubstrates in organic solution
containing ethylene glycol and Ammonium fluoridesatveral applied potentials varied between 20 d&nd 7
followed by thermal annealing at 450°C for 2h. Bi#fnt nanotubes diameters and lengths were obtaised
revealed by scanning electron microscope. X-rafratifion exhibits amorphous structure for all asdined
nanotubes, it transforms to anatase after the einge&orrosion behavior was evaluated in artifigaliva at
37 °C with neutral pH of 7.4 by using open cirquitential, cyclic polarization and electrochemiicapedance
spectroscopy techniques.

[1] J. Kapusta-Ko odziej, K. Syrek, A. Pawlik, Mardsz, O. Tynkevych, G. D.Sulka, Appl. Surf. S8B6,
1119 (2016).

[2] J. Grotberg, A. Hamlekhan, A. Butt, S. Patel,®byhman, T. Shokuhfar, C. Sukotjob, C. TakouMsT.
Mathew, Mater. Sci. Eng., C, 59, 677 (2016).
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Polyvinylidene fluoride (PVDF) is a special polymeharacterized by some crystalline structuresarsiple

for ferroelectric, piezoelectric and pyroelecteafures. PVDF has a glass transition temperatw408C and a
melting temperature of about 17@. PVDF has about 4 crystalline structures. Atagtitystyrene is essentially
an amorphous polymer, characterized by a glassitiam of about 100°C. Blends of polystyrene and
polyvinylidene fluoride (PS-PVDF) have been obtdingy melt mixing, using a Haake Rheomix system
equipped with two counter rotating screws. To aohia proper dispersion of components the melt rgixas
designed as a three step process, with a first seigat 190°C and 60 rotations per minute (rpm) for 30
minutes, a second segment of 200and 80 rpm for 15 minutes, and a last segmef®80PC and 60 rotations
per minute (rpm) for 30 minutes. Blends containilagous amounts of PVDF have been obtained.

The crystalline structures of PS-PVDF has beenstigated by Wide Angle X-Ray Scattering by using a
Discovery 8 Bruker spectrometer. Additional infotioa was obtained by Raman spectroscopy (using a
Renishaw InVia Raman confocal microscope operadin§32 nm and 785 nm). Non isothermal Differentials
Scanning Calorimetry measurements at various ogbleating rates have been performed in order to
understand better the glass transition in PS arfdAPahd the melting/crystallization process withMIH-.
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This study concerns the behaviour of creep undé&rdnt humidity of a composite material made ouhon
saturated polyester and reinforced with randomigroed glass fibres type C with a density of 45&2yand
600 g/m2. To better illustrate the complexity oé ttreep phenomenon and show its dependence onibymid
fibre concentration and cristallinity rate, an esipeental and numerical simulation behaviour studswarried
under different humidity and constant temperatwe20°C and stress of 32.5 MPa .out to determiree th
evolution of the law in function of the relevantraaeters. The creep behaviour was then modelladsing a
power law in primary and secondary stages, knowhiredley. Where and are material constants as etibm
of stress and temperature. Moreover, from the Salysguation, the creep strain law for linear vedastic
materials can be written as, where is the initi@is and, the transient strain coefficient.

We observed that in SMC composite, the representati this experimental data, by using the Findéy in
In-In plan leads to another better law to repredbet viscoelastic behavior of creep in both primand
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secondary stages. These representation would siatilhe Kelvin-Voigt model where the strain apmtodor
the pure elastic material, with the difference g&tgexponentially as, where C and Keywords: Figdleaw,
Kelvin-Voigt Creep model, Schapery equation, SM@posite creep behavior, ...

[1] A. Kouadri-boudjelthia, A. Bouabdallah, A. Imald. El MeguenniAnalysis of the effect of temperature on
the creep parameters of composite mateNterials & Design, Vol. 30Issue 5(2009) 1569-1574

[2]. Findley, W. N., and Khosla, G. (1956 A equation for tension creep of three unfilledtheplastics.”
SPE Journal, 12(12), 20-25.

[3] Nechad, H., A. Helmstetter, R. El Guerjouma,JornetteAndrade and Critical Time-to-Failure Laws in
Fiber-Matrix Composite: Experiments and modkurnal of the Mechanics and Physics of Solids,53
(2005), 1099-1127.
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It has been reported [1, 2] that the electrochelnaicadization of aluminum on a glass substratepranide Al
meshes with high optical transparency, a low alegdtresistivity and good alignment properties figuid
crystal (LC) molecules on the substrate surfaces Plyramidal morphology of Al mesh can provide good
alignment properties of next generations of displayd can be one of the promising solutions fodpecton of
sensory microsystems and displays without indiumekide films.

For the formation of nanoporous alumina layers lasgysubstrate, we used the electrochemical artmohzaf
aluminum layers at voltage of 50 V in oxalic acudusion. We founded optimal conditions of the arzadiion in
oxalic acid solution, which allowed preparing nanostured surfaces with a good optical transparemuy
conductivity, and good alignment properties of LOlecules on the substrate surface. Moreover, the
transmittance of such pyramidal Al meshes depemndsoaditions of etching of anodic aluminum oxidéeT
pyramidal aluminum meshes was obtained by anodizirtgin film and chemical etching of porous aluanimn

the mixture of phosphoric and chromic acid. It leeén shown that the pyramidal morphology of Al nessh
could be prepared by chemical etching at temperatfil6@C. Using trade-off between the transparency and
conductance of the nanosize pyramidal Al meshesh@ned resistance of 10-20per square sheet for holes
with radius of 60-70 nm and interholes distanc&@d nm with pyramidal structures (highness of 3).nm

[1] V Zhylinski, V Bagamazava, A Chernik, V Bezbday and | Zharski, Mol. Cryst. and Liq. Cryst., 6129
(2015).

[2] B Kazarkin, A Stsiapanau, V Zhilinski, A CheknivV Bezborodov, G Kozak, S Danilovich and A Smirno
J. of Phys.: Conf. Ser., 741, 012114 (2016).
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Thin oxide and sulphide films of Mo, W, Sn, Ti, Smd combinations thereof, owing to high opticadcélical
and physical-chemical properties, are widely usethe creation of efficient solar cells and differgpectral
range emitters, sensors, hydrogen fuel cells, a$ age semiconductor photocatalysts and electroctmom
displays [1]. One of the most promising way of atiteg of the functional materials with improved pssties is
the nanostructuring of thin films and the creatminthe anodic alumina matrixes from nanostructyfds
Nanoporous anodic alumina matrixes were formednamydtep anodizing of Al layers on Si substrates thech
used as templates for deposition of multicomporféms on their surfaces. Matrix systems of oxidedan
sulphide films of Mo, W, Sn, Ti, Sm were synthedizg the electrophoretic layer-by-layer deposit@o the
dropping from the solutions and then were annealetifferent temperatures [1]. The obtained multiponent
films were characterized by scanning electron nsicopy, Raman spectroscopy, electron probe X-ray
microanalysis and IR spectroscopy. The obtainedixnims had reproducible composition and struetand
possessed certain morphological characteristicpemuerties. The self-organized nanosize struattiesdumina
matrixes allows to change the phase compositiorsyotthesized films and to control over the sizes of
crystallines in range from 40 to 150 nm. The depetbtechnique based on the using of ordered AAbWa
forming the functional films of different compositis with reproducible structure and properties.

[1] G Gorokh, A Lozovenko and L Bulat, Semicondusi®1, 85 (2017).
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At present, the companies producing polystyreneshaary limited solutions in the use of recyclatecyrcled
polystyrene). Previous attempts to use recyclaselted in lack of uniformity and worse parametefghe
product. The competitive solutions in the scopeestise of recycled polystyrene for the productibmew
polystyrene products are based on the addition oécgclate of appropriate density to the nonsegesha
foamed raw material prior to the block's molding@gess. The addition of various carbon allotropesh@n
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nanotubes (CNT), graphene) will help improve thégrenance of the obtained materials obtained so aseet
European standard EN 13163.

The research involved a stereographic analysis xplareded polystyrene sections obtained for different
applications. Depending on the application, attentis paid primarily to the thermal conductivithétmal
shields) and mechanical strength (for construcéind packaging purposes). In the case of food pauathe
coherence of the cellular structure and water ddadxlity resistance are also essential. The stuay mainly
focused on influence of graphene and CNT on matstriacture and mechanical properties. SEM exananat

of cell structure, wall thickness, shape and sieesvperformed.
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Detonation Nano-Diamond (DND), thanks to the preseof free electrons on the extended surface, have
antioxidant properties. Capability to uptake ofefradicals makes DND a great material to creatpegifsc
‘biological barrier’. Therefore, it can be usedfood packaging made of expanded polystyrene foaRSJE
Moreover, the addition of nanodiamond substantialignges the physical and mechanical propertidgteof
material. The study was focused on the influenéecebf DND on the intermediate beads formatiord #ren

on a density and uniformity of the final produchuE, DND has been added at the stage of EPS molding

In this study, biological properties were validatesing foodborne bacterial and fungi pathogens .eColi,

St. Aureus, St. Epidermis, C. AlbicanBurthermore, research was related to the coeesddPS granules by
DND (using SEM examination) and to the impact o toverage on the mechanical and tribological grigs

of final material. The thermal conductivity and qumssive strength were also measured. Prelimiresylts
are very promising and show the possibility of atiteg products with much higher performance than
commercially used.

132



NANO-264
The Role of Interstitial Clusters in lon Beam Indued Bending

Diego R. Gomes, Anatoliy A. Turkin2, David I. Vainchteirt , and Jeff. Th. M. De Hossdn

! Department of Applied Physics, Zernike InstitateXdvanced Materials, University of Groningen,
Nijenborgh 4, 9747 AG Groningen, The Netherlands

2 National Science Center “Kharkiv Institute of Pimgsand Technology”, Akademichna St. 1, 61108 Kikark
Ukraine

lon-induced bending phenomena were studied indtarding nanosized Al cantilevers with thicknesadse
range of 89 to 200 nm. The objective is to preseptedictive and useful model for the fabricatidrmicro-
and nanosized specimens. Samples were irradiatadTiescan Lyra dual beam system with 30 kV ®as
normal to the sample surface up to a maximum flaewfc~2x16* Ga ions/mz2. Irrespective of thickness, all
samples bent initially away from the Glaeam; as irradiation proceeded, the bending dimeastas reversed.
The Al cantilever bending behavior is discusseteims of depth dependent volume change due to ntgula
Ga atoms, radiation-induced point defects and shted clusters. A kinetic model is designed whishbased
on a set of rate equations for concentrations oéneies, interstitial atoms, Ga atoms and clustensterstitial
atoms. The bending crossover is explained by thadbon of sessile interstitial clusters in a zdegond the
Ga' penetration range. Model predictions agree withesgperimental findings.
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